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A.  UTTRODUCTION 

The  following  pages  present  a Feasibility  Study  on  Wastewater 
Management  in  the  Merrimack  River  Basin  in  the  States  of  Massachusetts 
euQd  New  Hampshire.  The  study  hsus  been  authorized  and  undertaken  to 
illustrate  the  practicability  of  rejuvenating  the  Merrimack  River  which 
will  assure  its  survival,  and  show  its  potential  as  a water  supply  for 
its  own  cities  and  towns,  Northeastern  Massachusetts,  Southeastern  New 
Hampshire,  and  the  Metropolitan  Area  of  Boston.  The  study  has  been 
prepared  by  the  Corps  of  Engineers  in  cooperation  with  the  Enviromental 
Protection  Agency  and  utilizing  the  expertise  of  other  Federal  agencies 
with  contributions  by  State  and  local  official  and  various  private  in- 
dividuals and  organizations. 

The  study  covers  six  separate  areas,  as  shown  on  Plate  I,  namely; 

1.  The  area  along  the  Winnipesaukee  River  between  The  Weirs  and 
its  confluence  with  the  Merrimack  and  Pemigewasset  Rivers  in  Franklin, 
New  Hampshire. 

2 . The  urban  and  industrial  areas  of , and  between , Concord  and 
Manchester,  New  Hampshire. 

3.  The  urban  and  industrial  areas  of  Nashua,  New  Hampshire. 

The  urban  and  industrial  areas  of  Fitchburg  emd  Lecminster, 


Masseu:husetts 


5.  The  urban  and  industrial  areas  of,  and  between,  the  cities 


r 

^ » 

I of  Lowell,  Lawrence  «uid  Haverhill,  Massachusetts. 


The  study  indicates  the  feasibility,  including  estimated  costs, 
and  the  effects  on  the  environment,  of  proposed  wastewater  pollution 
abatement  methods  and  alternatives  for  the  basin.  Emphasis  is  placed 
on  programs  that  can  be  of  immediate  benefit  (i.e.  by  1975^)  in  raising 
the  quality  standards  set  for  the  Merrimack  River  and  in  complementing 
the  state  and  local  pollution  abatement  program  already  in  progress. 
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[ 1.  Need  for  the  Study: 

i 

|.  The  Merrimack  River  is  polluted  by  the  discharge  of  raw  and 

i 

parti€J.ly  treated  municipal  and  industrial  wastes  for  most  of  its 
length  in  Massachusetts  and  New  Hampshire.  Everyday  more  than  120 
million  gallons  of  wastewater  flow  into  the  Merrimack  River 
polluting  it  physically,  baeteriologicaJLly  and  chemically.  This  pol- 
luted condition,  which  has  been  recognized  since  the  turn  of  the 
century,  will  become  progressively  worse  unless  effective  abatement 
action  is  taken,  (it  is  noted  that  some  constructive  action  has  been 
taken  by  many  to  alleviate  the  pollution  in  the  river.  This  will  be 
discussed  later  in  the  study).  The  polluted  condition  of  the  river 
has  serious  impacts  on  the  ecologic,  esthetic , hygienic  social  and 
economic  aspects  of  the  entire  river  basin  and  its  inhabitants. 

The  search  for  clean  water  in  the  Merrimads  River  Basin  has  en- 
countered extensive  water  pollution  which  places  severe  limitations 
on  the  availability  of  water  supplies.  It  is  necesseury  to  prep€u*e 
plans  assuring  adequate  water  supplies  for  the  basin  «u*ea  and,  particu- 
larly, supplies  to  support  the  water  dependent  activities  of  adjacent 
expanding  metropolitan  areas.  The  river  is  polluted  and  the  use  of  it 
for  municipal  and  industrial  purposes  is  becoming  more  suspect  as  well 
as  more  difficult.  Its  utility  as  a qu€d.ity  environment  for  fish  and 
other  aquatic  life  is  seriously  impaired.  Water-based  recreation  is 
restricted  and  esthetic  enjoyment  of  the  stream  reduced. 

Clecmer  river  water  is  becoming  a must  for  industry  so  that  high 
costs  for  pretreatment  can  be  reduced  and  eliminated  if  possible.  Many 
of  the  basin  industries  require  large  quantities  of  river 
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water  for  their  manufacturing  processes.  In  general,  six  major  water 
using  industries  are  found  in  the  basin  which  contribute  to  the  pol- 


lution. These  are  namely:  Tanning,  Paper  Manufacturing, 

Textiles,  Plastics  and  Metal  Finishing. 

Although  the  Merrimack  River  is  one  of  the  most  logical  sources  for 
large  quantities  of  water,  integrated  consideration  of  the  water  supply 
and  waste  problems  is  essential.  The  Merrimack  River  Basin  is  one  area 
in  which  detailed  studies  have  been  done  by  numerous  agencies,  associa- 
tions, etc.  The  well  being  of  the  people  of  the  Merrimack  Basin  and  ad- 
jacent metropolitan  regions  depends  greatly  on  the  future  management  of 
water  and  their  wastes. 

The  Merrimack  River  is  used  as  a municipal  water  sui>ply  for  Lowell, 
Lawrence  and  Methuen,  Massachusetts.  As  the  population  increases,  more 
and  more  communities  will  be  turning  to  the  Merrimack  River  to  meet 
their  water  requirements  because  it  is  the  only  readily  available  source 
of  sufficient  quantity  to  meet  the  demand.  Ten  basin  communities  have  al- 
ready expressed  interest  in  the  river  for  this  purpose.  Well  designed 
and  efficient  sewage  treatment  facilities  programs  for  wastewater  manage- 
ment will  be  necessary  to  assure  adequate  water  quality. 

The  increasing  demands  for  water  in  the  eastern  part  of  Massachusetts 
can  only  be  met  by  looking  to  the  Connecticut  River  on  the  west  and  the 
Merrimack  River  on  the  east,  with  the  Merrimack  River  being  the  source 
nearest  the  heavy  demand.  Enhancement  of  the  water  quality  in  the 
Merrimack  River  would  Improve  its  potential  to  provide  these  future  di- 
versions. 


I 


I 

I 
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Coliform  densities  as  high  as  9,200,000  per  100  milliliters  (ml) 
were  found  in  the  Merrimack  River  below  Lawrence,  Massachusetts.  This 
value  is  I85O  times  the  recommended  maximvnn  value  of  5000  per  100  ml. 

This  excessive  bacterial  pollution  presents  a health  hazard  to  all  who 
come  in  contact  with  the  water. 

While  coliform  densities  indicate  the  magnitude  of  fecal  pollution 
which  may  contain  disease -producing  organisms,  detection  of  pathogenic 
bacteria  is  positive  proof  that  these  organisms  are  actually  present. 

Salmonellosis,  the  disease  caused  by  various  species  of  salmonella 
bacteria,  includes  typhoid  fever,  gastroenteritis  and  diarrhea.  Tests 
for  salmonella  were  conducted  at  various  locations  on  the  Merrimack 
River  in  I965  and  organisms  of  some  types  were  found  to  be  quite 
prevalent. 

Serious  depletion  of  the  dissolved  oxygen  content  of  the  river  was 
evidenced  during  various  testing  periods.  For  example,  during  the  summer 
months  of  196U  and  I965,  the  minimum  dissolved  oxygen  was  less  than  2.0 
ppm  at  every  station  between  Manchester,  New  Hampshire  and  Newburyport, 
Massachusetts  . Zero  values  were  found  in  Haverhill,  Massachusetts.  At 
no  point  upstream  of  Manchester  was  the  minimum  value  in  excess  of  5.0 
ppm.  A value  of  ‘i.O  ppm  for  at  least  I6  hours  a day  is  one  requirement 
of  the  New  England  Interstate  Water  Pollution  Control  Commission  for 
Class  C waters.  This  class  of  water  is  considered  acceptable  for 
recreational  boating,  fish  habitat  and  industrial  supply;  but  not  for 
swimming  or  drinking  under  normal  conditions. 

Desirable  benthic  organisms  sensitive  in  their  response  to  pollution 
were  absent  in  the  lower  57  miles  of  the  Merrimack  River.  (It  is  noted 
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that  22  of  the  57  miles  are  tidal).  In  only  four  areas  did  the  river 
recover  enou^liG  from  its  despoiled  condition  to  permit  a small  number 
of  sensitive  organisms  to  exist  before  additional  wastes  reduced  the 
quality  of  the  river. 

Excessive  amomts  of  nutrients  discharged  into  the  Nashua  River 
have  caused  abnormal  densities  of  algae  and  aquatic  plants,  thereby 
creating  a nuisance  and  unsightly  conditions  on  the  river  and  ei’fecting 
wildlife. 

Disposal  into  the  river  of  dyestuffs  and  chemicals  used  or  produced 
by  processes  in  the  manufacturing  plants  contributes  to  the  unsightly  con- 
ditions which  degrade  the  esthetic  value  of  the  river. 

The  polluted  condition  of  the  river,  with  the  problems  introduced, 
manudetes  the  preparation  of  a feasibility  study  directed  to  the  clean-up 
of  the  river  end  to  the  identification  of  alternative  solutions  for  waste- 
water  arrangement  to  restore  its  waters  for  use  as  water  supply  as  a 
natural  resource. 

2.  Objective  of  the  Study; 

This  study  deals  with  the  achievement  and  maintenance  of  water  quality 
in  a major  river  basin,  specifically  the  Merrimack  River  Basin  of  Mass- 
achusetts and  New  Hampshire.  In  order  to  understand  better  the  specific 
problems  of  this  basin,  it  must  be  realized  that  the  region  varies  from 
rural  to  urban  and  Include  some  of  the  more  difficult  end  concentrated 
industrial  wastes  to  treat.  These  industries  Include  the  classical  water 
quality  problems 
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associated  with  tanneries,  textile,  metal  plating,  and  paper  manu- 
facturing as  well  as  the  more  recent  problems  introduced  by  the  dis- 
charges of  plastic  wastes.  The  wastev;ater  collection  systems  range 
from  old  combined  sevrers  to  recently  constructed  separate  systems. 

The  domestic  waste  component  varies  from  relatively  small  volumes  in 
some  areas  of  the  basin  to  significant  volumes  in  the  major  urban  com- 
plexes. The  objective  of  the  study  is  to  propose  a feasible  wastewater 
management  treatment  system  acceptable  to  all  concerned,  and  to  describe 
the  potential  of  improving  the  well  being  of  the  inhabitants  of  the 
Merrimack  River  Basin  and,  to  an  extent,  of  the  adjacent  metropolitan 
regions,  through  the  management  of  water  and  wastes.  In  exploring  and 
investigating  the  potential  for  accomplishing  these  results,  it  is 
evident  that  a maximum  effort  should  be  made  to  clean  up  the  entire 
Merrimack  River  rather  than  to  only  upgrade  specific  river  reaches  to 
meet  conditions  less  than  those  required  for  all  water  use.  The  basin 
coinm\anity  is  entitled  to  a river  resource  which  can  be  utilized  for 
water  supply  and  water-body  contact  recreational  purposes  throughout 
its  length,  except  as  a water  supply  from  its  tidal  area. 

The  feasibility  analyses  were  accoit^jlished; 

a.  To  illustrate  that  areas  contributing  significant  amounts  of 
pollution  (Concord,  Manchester,  Nashua,  Fitchburg,  Lowell,  Lawrence  and 
Haverhill)  to  the  Merrimack  River  can  be  cleansed  and  rehabilitated  by 
using  intergrated  systems  for  water  and  wastewater  maneigement  within  the 
basin  based  on: 
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(1)  Land  and  Water  Disposal  of  treated  liquid  wastes 

(2)  Advanced  waste  treatment  techniques 

(3)  Existing  plans  for  waste  treatment  by  Local  authorities 

b.  To  show  the  practicability  of  utilizing  the  Merrimack  River 
as  a source  of  water  supply  for  all  cities  and  towns  along  the  stream 
EUid  in  the  basin. 

c.  To  show  that  the  ample  supply  of  water  in  the  Merrimack  River 
could  be  used,  in  part,  to  serve  as  a source  for  regional  system  needs 
of  the  Metropolitan  Areas  of  Boston  or  southeast  New  Hampshire;  end  to 

1 

show  the  feasibility  of  returning  to  the  Merrimack  Basin  for  treatment,  i 

disposal  and  reuse,  those  wastewaters  resulting  from  the  withdrawals  now 
being  exported  to  most  out-of-basin  water  supply  requirements. 

d.  To  improve  the  environment  of  the  Merrimack  River  Basin  and 

to  support  regional  plans  encompassing  all  water  resources  related 
purposes. 

e.  To  determine  alternatives  for  wastewater  disposal  and  their 
costs  as  well  as  their  effect  on  the  basin  environment. 

To  assist  those  who  will  participate  in  further  planning,  the 
study: 

a.  Describes  the  economic,  social  and  physical  factors  contributing 
to  the  pollution  of  the  Merrimack  River  Basin;  such  as  population, 
industry,  land  use,  zoning,  public  attitude  suid  drought. 

b.  Develops  and  compares  eJ-temative  waste  disposal  systems  on  ' 

the  basis  of  pollutant  removal,  reclamation  of  waste  products,  environmenteJ. 

t 

Impact,  and  total  monetary  costs.  j 

c.  Proposes  preliminary  site  locations  and  develops  preliminary  plant 
layouts  for  the  alternative  systems  presented. 
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d.  Describes  the  environmental,  social,  and  possible  economic 
benefits  anticipated  as  a result  of  wastewater  management  in  the 
Merrimack  River;  particular  attention  is  given  improvement  in  the  use 
of  the  river  as  a source  of  municpal  and  industrial  water  supply  for 
areas  in  and  outside  the  basin. 

e.  Finally,  the  study  recommends  an  immediate  action  program  to  deal 
with  the  most  urgent  aspects  of  wastewater  msuiagement  in  the  Merrimack 
River  Basin,  as  well  as  with  future  needs,  and  sets  forth  the  planning 
steps  needed  to  implement  the  study. 

3.  Use  of  Results  - Prelude  to  Authorization  Study; 

The  results  and  findings  of  the  Feasibility  Study  shall  be  utilized 

for: 

a.  Promoting  broad  public  communication  with  all  concerned  on  the 
issue  of  the  Merrimack  River  Baain,  its  survival,  and  potentential  as  a 
source  of  water  supply  for  in  and  out  of  basin  requirements. 

b.  Presenting  feasible  plans  on  advanced  waste  treatment  systems 
and  technology'’  for  use  in  the  basin,  state  and  federal 

groups  will  participate  in  the  subsequent  formulation  of  steps  to  be 
taken,  or  not  taken,  as  a result  of  this  effort. 

c.  Assisting  those  agencies  and  indi-viduals  who  will  participate 
in  the  decision  process  of  creating  water  and  v/astewater  mana,gement 
systems  for  the  basin. 

d.  As  a basis  for  initiating  pre-authorization  planning  and  design 
of  a wastewater  management  system  for  the  Merrimack  River  Basin.  It  is 
Intended,  providing  that  favorable  recommendation,  authorization  and  funds 
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are  received,  that  further  and  more  detailed  investiRations  will  be 
initiated. 

Authority  for  the  Feasibility  Study: 

The  Feasibility  Study  was  performed  under  the  authority 
of  the  Northeastern  United  States  Water  Supply  (NEIJS)  Study,  authorized 
by  Congress  in  Public  Law  89-298  for  the  preparation  of  plans  to  meet 
the  long  range  water  needs  of  the  Northeast  portion  of  the  country  by 
construction,  operation  and  maintenance  of  a system  of  major  reservoirs, 

major  conveyance  system,  and  major  purification  facilities.  j 

Also,  the  "Joint  Agreement  for  Interagency  Coordination  for  Water  ] 

Quality  Management  Planning  Assistance  to  State  and  Local  governments 
between  The  Environmental  Protection  Agency  and  the  Department  of  the 
Army."  This  interagency  agreement  is  developed  to  provide  additional 
assistance  to  State  and  Local  governments  toward  enhancing  quality  of 
the  environment  and  in  meeting  the  Federal  requirements  for  planning  as 
published  in  the  Federal  Register  on  July  2,  1970  (18CFR601.32-3) • 

B.  DESCRIPTION  OF  THE  MERRIMACK  RIVER  BASIN 
1.  The  Basin; 

Location  and  area 

The  Merrimack  River  Basin  lies  in  central  New  England  and  extends 
from  the  White  Mountain  region  of  New  Hampshire  southward  into  the  east 
centreil  part  of  Massachusetts.  It  is  bounded  by  the  Connecticut  River 
Basin  on  the  west  and  northwest ; and  the  Saco  and  Piscataqua  River  Basins 
on  the  northeast  and  east;  New  Hampshire  and  Massachusetts  Coastal 
Streams  on  the  east  and  southeast;  and  the  Blackstone  River  Basin,  and 
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the  Narragansett  Bay  Drainage  Basins  on  the  south.  This  basin,  the 
fourth  Isirgest  of  those  lying  wholly  in  New  England,  has  a maximum 
length  in  a north-south  direction  of  approximately  13^  miles  and  a 
maximum  width  in  an  east-west  direction  of  68  miles.  It  has  an  area 
of  5,010  square  miles  of  which  3,800  square  miles  are  in  New  Hampshire 
and  1,210  square  miles  are  in  Massachusetts. 

2.  The  River: 

Origin  and  course 

The  main  Merrimack  River  is  formed  by  the  confluence  of  the  Pemi- 
gewasset  and  Winnipesaukee  Rivers  at  Franklin,  New  Hampshire.  It 
follows  a southerly  course  to  Lowell,  Massachusetts,  where  it  turns 
abruptly  and  flows  in  a general  northeasterly  direction  to  tidewater 
above  Haverhill,  Massachusetts  and  then  to  the  Atlantic  Ocean  near 
Newburyport.  It  has  a total  length  of  ll6  miles  of  which  the  lower 
22  miles  are  tidsJ..  The  mean  range  of  tide  at  the  mouth  is  7.9  feet, 
and  at  Haverhill,  5.1  feet.  The  extreme  ranges,  due  to  the  combined 
effect  of  wind  and  other  causes,  are  11.7  feet  at  the  mouth  and  8.0 
feet  at  Haverhill.  In  the  94  miles  of  its  length  above  tidewater,  the 
river  descends  a total  of  254  feet  at  a fairly  uniform  slope.  Profiles 
of  the  Merrimack  River  and  its  principal  tributaries  are  shown  on 
Plate  No.  4. 

3.  The  Main  Tributaries; 

The  seven  principal  tributaries  of  the  Merrimack  River,  including 
its  two  headwater  tributaries,  are  as  follows: 

Pemigewasset  River  1,210  Square  Miles  of  Drainage  Area 

Winnipesaukee  River  486  " " ” " " 
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; 


Contoocook  River 

766  Square  Miles 

of 

Drainage  Area 

Soucook  River 

90 

It 

It 

If 

If 

If 

Piscataquog  River 

2l4 

11 

II 

If 

II 

II 

Nashua  River 

516 

ft 

tr 

If 

If 

rr 

Concord  River 

395 

II 

1: 

tr 

If 

ti 

Refer  to  Plate  No.  2 which  shows  the  Basin,  River  and  Tributaries. 

4.  General  Topor.rapir.''; 

The  area  south  and  east  of  Manchester,  New  Hampshire,  is  essentially 
a plain  over  which  the  stream  flows  at  low  gradient  between  gentle, 
rolling  hills  of  glacial  till  and  outwash.  Scattered  at  wide  intervals 
on  the  plains  are  isolated,  higher  hills  with  bedrock  cores  which  are 
reallj’’  low  tnonadnocks.  The  topographic  relief  in  this  section  is 
generally  200  to  300  feet.  The  central  and  major  part  of  the  watershed 
is  an  area  of  rough  bedrock  hills  and  ridges  with  relatively  wide  main 
valleys  and  numerous  lakes.  Lake  Winnipesatikee  and  other  large  lakes 
occupy  a major  depression  that  was  scooped  out  of  the  upland  surface  on 
the  east  side  of  the  basin  by  glacial  action.  The  relief  in  this  section 
is  generally  400  to  800  feet  with  local  relief  in  some  areas  adjacent  to 
outliers  of  the  White  Mountains  of  1,500  to  2,000  feet.  The  area  north 
of  Plymouth  is  a region  of  rugged  peaks  with  steep  slopes  and  narrow 
valleys.  The  higher  mountains  range  in  elevation  from  4,000  to  5,000 
feet  with  Mount  Lafayette  at  an  elevation  of  5,249  feet  being  the 
highest  point  in  the  basin.  The  headwater  lakes  of  the  East  Branch 
Pemigewasset  River,  in  the  upper  northeast  part  of  the  watershed,  are  at  an 
elevation  of  between  2,500  and  2,700  feet.  Profile  Lake,  the  source  of  the 
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P6Tnif^ew3,ss6 fc  RivGi’j  is  ai  an  aievation  oi  approxiinataly  1 ,900 

feet. 

5.  General  Geology 

The  Merrimack  River  Basin  is  underlain  by  unconsolidated  deposits 
formed  primarily  during  and  partly  after  rather  recent  continental  gla- 
ciation, and  by  bedrock  formed  during  much  earlier  periods  of  geologic 
time.  Most  bedrock  is  hard  and  dense,  having  been  metamorphosed  (al- 
tered) from  earlier  sedimentargr,  igneous,  and  volcanic  rocks.  Some  of 
the  younger  igneous  rocks  have  not  been  metamorphosed. 

During  the  Ice  Age  the  Basin  was  covered  by  at  least  two  glaciers 
that  moved  in  a southeasterly  direction,  commonly  smoothing  the  north- 
western slopes  of  hills,  but  leaving  the  leeward  slopes  rough  and  ir- 
regular. Preglacial  valleys  were  partly  filled  with  material  carried 
and  deposited  by  the  glaciers  (till)  and  meltwater  streams  and  lakes 
(stratified  deposits).  Now  the  Merrimack  and  its  larger  tributaries  flov; 
over  these  deposits  except  where  erosion  has  exposed  bedrock.  Rock 
basins  scoured  by  the  glaciers  are  now  occupied  by  lakes,  such  as  Bake 
VJinnipesaiikee.  When  the  climate  finally  warmed  and  the  ice  withdrew 
from  the  southeastern  part  of  the  ^asin,  part  of  tliat  area  was  flooded 
bj’’  the  sea  and  marine  sediments  were  deposited  over  the  earlier  glacial 
deposits. 

Northeast  treading  hills  and  valleys  are  commonl;^  bedrock  controlled, 
whereas  northwester Ij'^  trends  of  the  landscape  commonly  reflect  tlie  ef- 
fects of  glaciation. 

C.  GErffiRAI,  HISTORICAL  AND  ECONOMIC  ''.'ACKGROUI'E) 

1.  Merrimack  River  Basin; 

a.  General  Background  - The  first  town  to  be  established  in  the  Merri 

mack  River  Basin  was  Newburyport,  Massachusetts,  at  the  mouth  of  the  river 

which  was  settled  in  l635  by  a part  of  colonists  sent  out  by  Governor 
John  Winthrop  to  secure  this  strategic  position  for  the  Massachusetts 

Bay  Colony.  Attempts  at  agriculture  try  these  early  eolonists 
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were  unsuccessful,  but  when  they  turned  to  fishing,  whaling,  shipbuilding 
and  trade,  the  settlonent  began  to  prosper.  Concord,  Massachusetts  was 
also  settled  in  1635  and  the  neighboring  towns  of  Majoiard  and  Sudburj^ 
were  established  in  1638.  Agriculture  and  trade  constituted  the  princi- 
pal activities  of  these  three  early  towns. 

Haverhill,  founded  in  l64o  on  the  Merrimack  River  I6  miles  above 
Newburyport,  first  attained  economic  success  as  a fur  trading  and  ship 
building  center.  Within  three  years  a tannery  was  placed  in  operation 
and  this  was  soon  followed  bji-  the  establishment  of  other  industries, 
chiefly  the  manufacture  of  hats  and  shoes.  As  the  potential  of  the 
Merrimack  River  became  more  apparent,  a number  of  other  successful 
communities  began  to  appear  aJ.ong  the  river  including  Lowell,  1653,  and 
Lawrence,  1655.  Lowell  later  became  the  northern  terminus  of  the  first 
traction  canal  built  in  America  (the  Middlesex  Canal,  opened  in  I803) 
which  ran  some  25  miles  from  the  present  city  of  Somerville  near  Boston. 

The  first  permanent  settlement  on  the  Merrimack  River  in  New 
Hampshire  was  established  at  Dunstable,  now  Nashua,  in  1656.  Its  early 
growth,  owing  to  the  activities  of  hostile  Indians  and  heavy  taxation, 
was  plow  and  it  was  not  until  late  in  the  l8tn  century  that  Neishua 
began  to  evidence  economic  growth  as  a fauming  community.  With  the 
formation  in  1022  of  the  Nwhua  Manufacturing  Company,  the  city  em- 
barked on  an  era  of  industrial  esqiansion. 

For  nearly  50  years  Nashua  was  the  only  New  Hampshire  settlement 
on  the  Merrimack  River  until  the  fomdlng  of  Manchester  (1722)  and 
Concord  (1726).  These  three  early  settlements  were  followed  by  others 
during  the  middle  and  later  part  of  the  l8th  century,  and  by  the  start 
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of  the  19th  cent\\yy  a nurriber  of  conmunities  were  well  scattered  over  the 


r — 


basin. 

Agriculture,  lumbering,  and  trading  were  the  principal  industries 
in  moat  of  the  early  settlements  and  small  water-power  plants  on  many 
j of  the  tributary  streams  were  used  by  sawmills  and  gristmills.  In  1805 

a paper  mill  opened  in  Fitchburg,  Massachusetts^ and  shortly  thereafter 
the  value  of  Merrimack  water  power  to  drive  textile  machinery  became 
apparent.  Since  I85O,  the  Merrimack  River  Basin  has  become  famous  for 

I the  industrial  cities  of  Manchester,  Nashua,  Lowell,  Lawrence  and 

Haverhill.  These  cities,  which  were  built  during  the  textile  boom  in 
New  England,  still  retain  their  importance  to  the  economy  of  the  basin 
as  industrial  centers. 

In  areas  outside  of  the  industrial  centers,  agriculture  and  non- 
urban  recreation  are  now  important  economic  factors.  The  New  Hampshire 
portion  of  the  basin  supplies  dairy  products  to  the  Boston  market  and 
the  Nashoba  district  of  the  southern  Merrimack  River  Basin  in  Massachusetts 
is  famous  for  apple  production.  Lake  Winnipesaukee  and  the  Vfhite  Mountain 
National  Forest  are  the  best  known  recreational  centers  in  the 

basin. 

The  agricultural  activities  of  the  basin  are  confined  mainly  to  the 
central  and  southern  portions  of  the  basin.  The  demand  for  milk  euid 

- 

poultry  in  the  Boston  market  has  resulted  in  specialization  in  these 
products.  Orchard  crops  and  garden  produce  are  other  important  sources 
||  of  farm  income.  Although  some  70  percent  of  the  watershed  is  in  forest 

} land,  lumber  production  has  been  on  the  decline  since  1907,  save  for 

1 

■ periodic  incretises  during  war  years.  There  are  approximately  3,600 
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famms  in  the  basin  (nearly  one-half  are  residentisil  or  paurt-time  units) 
and  sales  of  fsurm  products  amounted  to  over  $U2, 544,000  in  1964, 
Farming,  in  general,  has  been,  and  continues  to  be,  on  the  decline. 


Industry  has  been  highly  developed  in  the  lower  part  of  the  baisin, 
particularly  in  Massachusetts  and  the  larger  cities  of  New  Hampshire. 

A diversified  line  of  goods  is  produced  with  the  heaviest  production 
found  in  textiles,  leather  goods  and  machinery.  Other  items  such  as 
electronic  products  and  paper  are  produced  on  a lesser  scale.  The 
principal  industrial  centers  in  New  Hampshire  aa*e  Manchester,  Concord, 
Laconia  and  Nashua.  In  Massachusetts,  Lowell,  Lawrence  and  Haverhill 
comprise  a highly  industrialized  aurea  along  a 20-mile  reach  of  the  main 
river.  Fitchburg  and  Leominster  on  the  North  Nashvia  River  auid  Newbury- 
port  at  the  mouth  of  the  Merrimack  River  aure  other  highly  industrialized 
centers  in  the  Massachusetts  portion  of  the  basin.  As  a result  of  this 
concentration  of  industry  and  population,  the  pollution  of  the  river, 
adversely  effecting  the  basin  end  its  people  has  increased. 

With  its  mainy  laikes  amd  mountains,  the  northern  paurt  of  the  basin  in 
New  Hampshire  offers  a large  variety  of  recreational  facilities.  Lake 
Winnipesaukee , affording  excellent  opportunities  for  boating  auid  swimming, 
has  long  been  a noted  and  popular  summer  resort.  The  scenic  attractions 
of  Franconia  Notch,  in  the  White  Mountain  headwaters  of  the  baisin,  are 
viewed  by  numerous  tourists  each  year.  Mauiy  of  the  slopes  in  this  area 
have  been  privately  or  publicly  developed  for  the  benefit  of  skiers. 

Among  the  more  frequented  are  the  Cauinon  Mountain,  the  Watervllle 
Valley  and  the  Belknap  Mountain  regions.  The  furnishing  of  services 
and  accommodations  to  the  laurge  ntanber  of  tourists,  vacationists, 
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skiers  and  sportsmen  attracted  to  this  region  each  year  provides  the 
inhabitants  with  an  important  sovirce  of  income  and  contributes  signifi 
cantly  to  the  general  economy  of  the  basin.  In  order  to  retain  this 
recreational  attribute,  it  is  essential  that  wastewater  management  be 
practiced. 


I 
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TABLE  NO.  1 


f.fEKRIMACK  WASTEI^’A'IER  STUDY 


?.  The  tovms  and  cities  included  in  the  Study  Areas  are  as  follows: 


a.  Lowell-Lawrence-Haverhill  Area 


Town/Citj 


Projected  Years 


1970  1990 


Essex  County,  Meiss. 


Lawrence  * 

Methuen  * 

Andover  * 

North  Andover  * 

Haverhill  * 

Groveland  * 

* Part  of  Lawrence-Haverhill  SMSA 


Middlesex  County,  Mass. 


Lowell  * 
Billerica  * 
Chelmsford  * 
Dracut  * 
Tewksbury  * 


* Part  of  Lowell  SMSA 


b . Fit  chburg  Area 


Worcester  County 

Fitchburg  * 

Leominster  * 

Lunenburg  * 

Westminster  * 

* Part  of  Fitchburg  SMSA 
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Projected  Years 


d.  Nashua,  N.H.  Area 

Hlllaborough  County 

Nashua 

Hudson 

Merrimack 

** 

e.  Concord -Manchester  Area,  N.H, 

Merrimack  County 

Concord 

Pembroke 

Bow  (Population  included  with 
Concord,  N.H.) 

Hooksett 
Manchester  * 

Bedford  * 

Goffstown  * 

* Part  of  Manchester  SMSA 

f . Winnipesaukee  River  Area 

Merrimack  County 

Northfleld 

Franklin 

Belknap  County 

Tilton 

Sanbornton 

Belmont 

Laconia 


1970 


X 

X 

X 


X 

X 

X 

X 

X 

X 

X 


X 

X 


X 

X 

X 

X 


1220 


X 

X 

X 


X 

X 

X 

X 

X 

X 

X 


X 

X 


X 

X 

X 

X 


2020 


X 

X 


X 

X 

X 

X 


Note*  Altiiough  Concord-Manchester  was  originally  considered 
as  ore  area,  it  is  noted  that  later  in  this  Appendix 
and  in  the  other  Appendices  that  the  two  city  areas 
are  treated  separately. 
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a.  The  Fltchburg-Leomlnster  Area 

Both  cities,  Fitchbiirg  and  Leominster,  eue  industrial 
communities  and  form  the  core  of  the  Fitchburg-Leominster  Metropolitan 
Area.  A brief  synopsis  of  the  histroical  and  indtistrial  background  of 
each  city  is  as  follows: 

(1)  Fitchb\irg,  Mass.  - From  the  time  of  its  settlement  about  17^0  'mtil 
the  end  of  the  l8th  century  this  area  was  an  agricultural  community. 

The  value  of  the  North  Nashua  River  to  the 
heavily  settled  area  was  recognized  and  development  centered  around  it. 

In  the  1st  decade  of  the  nineteenth  century,  a dam  and  paper  mill  was 
built,  followed  later  by  the  construction  of  cotton  mills,  saw  mills 
and  additional  paper  mills.  Recent  estimates  indicate  that  approximately 
27^0  of  the  production  of  paper  and  board  in  Massachusetts  ccxnes  from 
plants  in  the  Nashua  River  Basin. 

Industry  in  the  area  is  now  a c_enter  for  plastics 
fabricated  metal  products,  with  some  machinery  and 
chemicals  mamxfacttiring.  Approximately  9OO  firms  of  all  types  are  es- 
tablished in  the  city  and  employ  more  than  17,000  persons  with  an  annual 
payroll  of  some  $96  millions.  Ninety-one  of  the  firms  are  manufacturers 
employed  10,300  persons  with  annual  payroll  of  $65.6  millions. 

(2)  Leominster,  Mass.  - The  town  was  established  in  17U0  and 
incorporated  as  a city  in  1915 • For  the  first  50  years,  the  main 
activities  were  primarily  agricult\iral;  however,  in  1770  the  comb- 
making  industry  was  born  and  by  1845,  24  factories  were  devoted  to 
comb-making. 


l-C-4 


By  1966  more  than  6OO  firms  of  all  types  were  located  in  the 
city;  of  these,  129  firms  were  manufacturers  of  plastics,  wearing 
apparel,  chemicals,  non-electric  machinery  and  furniture,  employing  some 
7,500  people  with  an  average  annual  payroll  of  about  $4l,8  millions. 

In  the  1960's  the  popula,tion  of  the  cities  and 
to^TOS  located  \i7holly  or  partially  in  the  North  Nashua  River  Basin  was 
about  116,000.  The  bulk  of  this  population  70,950  resided  in  the 
Fitchbirrg-Leominster  urbanized  area.  The  slow  growth  rate  for  the  basin 
proper  is  the  result  of  unavAilable  open  land  on  which  to  build.  Flood 
plains  contain  68  industrial  plants,  2l6  commercial  establishments  and 
approximately  100  dwellings  and  a portion  of  the  airport.  There  are 
about  10  small  sites  which  possible  could  be  used  for  industry;  however, 
they  have  drawbacks  such  as  poor  topography,  lack  of  suitable  access, 
etc.  Only  one  level  tract  appears  to  meet  normal  standards  for  a large 
industrial  site  and  this  is  presently  occupied  by  the  Fitchburg-heominster 
airport,  and  is  partially  inthe  flood  plain. 

As  a result  of  this  long  period  of  manufacturing  and  the  relatively 
densely  populated  areas  numerous  raw  wastes  were  discharged  into  the 
river,  creating  serious  deleterious  effects  are  now  plainly  visible. 

With  continued  and  increasing  discharges  of  manufacturing  wastes  from 
the  growing  diversified  industrial  plants  and  untreated  stormwater,  have 
caused  the  river  to  be  utilized  for  only  recreational  boating,  irrigation 
of  crops  which  are  not  to  be  used  for  consumption  without  cooking, 
habitat  for  wildlife  and  game  fishes  indegenous  to  the  area,  and  for 
industrial  uses.  Classification  of  the  river  is  shown  on  Table  10. 
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In  addition,  this  pollution  has  affected,  not  only  the  use  of 


the  river,  but  the  aesthetic  values  of  some  of  the  built-up  areas. 
Cleaning  up  of  the  river  would  enhance  the  area  entirely  and  give  the 
inhabitants  a new  outlook  with  positive  attitudes  and  pride  as  well 
as  a sense  that  the  river,  as  once  before,  is  a tremendous  asset  and 
one  to  be  respected. 

Here,  as  in  each  of  the  study  areas  included  in  this  feasibility 
report,  many  local  and  state  agencies,  as  well  as  private  organizations 
have  been  attempting  to  correct  the  situation.  The  construction  of  ac- 
tivated sludge  plants  in  Leominster  end  the  two  proposed  secondary  plants 
in  Fitchburg,  and  the  proposed  connection  of  Lunenburg  and  Westminster 
to  the  Fitchburg  systems,  are  good  examples  of  this  initiative. 

The  estimated  average  daily  flows  which  require  treatment  in 
the  Fitchburg-Leominster  Area  ere  approximately  10.8  million  gallons  per 
day  of  domestic  wastes,"  about  l8  million  gallons  per  day  of  industrial 
wastes,  and  an  average  stormwater  flow  of  1.3  million  gallons  per  day. 

The  industrial  load  is  received  from  the  plastics,  metal  plating,  food 
processing,  pupl  and  paper,  industries  as  well  as  from  and  miscellaneous 
smal^  industlres. 

The  above  discharges  to  the  North  Branch  Nashua  River,  even 
considering  the  partial  treatment  presently  given  some  of  the  discharge, 
leave  a great  deal  to  be  desired  for  river  improvement  and  eliminating 
the  pollution  in  the  river. 

Although  the  dissolved  oxygen  in  June  of  I965  was  above  the 
desirable  minimum  of  5 mg/l  in  the  Fitchburg  area;  in  Leominster  it 


I-C-6 


was  below  2 mg/l.  During  the  same  period,  the  coliform  count  was  about 
1,200  per  100  ml  in  Fitchburg,  and  about  150,000  per  100  ml  in  the 
Leominster  area. 

b.  The  Lowell-Lawrence-Haverhill  Area  - This  area  has  for  years 
been  engaged  in  manufacturing  along  a 20  mile  long  continuous  reach  of 
the  Merrimack  River.  The  main  industries  contributing  to  the  polluted 
states  of  the  Merrimack  are  paper,  textiles,  tanneries,  rendering  paper, 
food  processing;,  wood  scouring,  dairying,  and  a minor  pmount  of  metal 
plating.  Activated  sludge  plants  are  proposed  for  each  of  the  three  cities, 
including  some  abutting  townships.  However,  the  point  discharges  for 
municipal,  industrial  and  stormwater  waste  are  currently  directly  into 
the  river.  The  Present  classification  of  the  river  in  this  reach  is  "C" 
and  "sc"  which  is  suitable  for  recreational  boating,  irrigation  of  crops 
not  used  for  consumption  without  cooking,  habitat  for  wildlife  and  game 
fishes  indegenous  to  the  area,  and  industrial  uses.  However,  the  present 
condition  of  the  river  is  "d"  and  "U"  which  means  that  it  constitutes  a 
nuisance  most  of  the  time  and  is  only  suitable  for  power,  navigation,  cer- 
tain industrial  uses  and  supposedly  transportation  of  sewage  and  waste 
without  nuisance.  Attached  Table  10  shows  the  present  condition  end  classi- 
fication of  the  river.  With  pollution  abatement  facilities,  the  quality 
of  the  river  can  certainly  be  upgraded  greatly  but  much  is  dependent  on 
upstream  wastewater  management.  The  river  is  used  for  small  boating,  and 
has  a marina  affording  mooring  for  boats  which  have  access  to  the  open 
waters  of  the  Atlantic  Ocean. 


w * 

Portions  of  the  river  at  Haverhill  have  a SC  classification 
due  to  ocean  tidal  effects  for  the  1st  22  miles  up  the  river  from  its 
mouth.  Plate  No.  5 shows  the  classifications  of  the  river  quality  from 
the  ocean  to  the  Massachusetts/New  Hampshire  State  Line. 

The  cities  of  Lowell  and  Lawrence  utilize  the  Merrimack  River 
as  a water  source  in  the  amount  of  approximately  13  MOD  and  8.8  MGD, 
respectively.  This  water  is  treated  in  individusd  plants  at  each  city. 

Part  of  the  LaA^rrence  System  furnishes  water  (about  2.5  MGD)  to  the 
adjacent  town  of  Methuen.  The  other  towns  relj’’  on  surface  and  well 
supplies  for  domestic  water  use. 

Dissolved  oxj'^gen  in  the  river  between  Haverhill  and  Lowell, 
in  the  summer  of  I96U  and  I965  varied  from  0 to  an  average  of  3.:^  PP®- 
The  coliforra  bacteria  densely  varied  from  5,000  up  to  2,000,000  in 
various  sections  between  Lowell  and  Haverhill.  Sludge  deposits  averaged 
about  .02  feet  deep  along  this  reach  of  the  river. 

Following  is  a synopsis  of  the  economic  aspect  of  the  major 
cities  in  the  metropolitan  area  of  Lovrell,  Lawrence  ahd  Haverhill.  Population 
projections  for  the  study  area  are  shov.-n  on  Table  No.  3. 

In  the  Lowell-Lawrence-Haverhill  area  Lowel''  contri- 

butes about  7 MGD  of  municipal  and  industrial  wastes;  Billerica 

1.3  MGD;  the  Lawrence  region  32  MGD  and  the  Haverhill  area 

22  MGD  for  a total  of  62.0  MGD  in  I97O. 

The  approximate  stormwater  discharges  about 
810  million  gedlons  annually  into  the  river. 

The  bresdcdown  of  industrial  flows  in  the  total  area  is  0.10 
MGD;  textile  I.30  MGD;  food  processing  0.20  MGD;  pulp  and  pumping 
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11.33  MGD;  metal  plating  90  (gallons  per  day);  rendering  about  0.12 
MOD;  wool  scouring  1.32  MGD  and  tannery  waste  about  0.17  MGD  for  a grand 
total  of  15.3  MGD.  Of  this  total  of  15.3  MGD,  about  7.0  MGD  is  contri- 
buted by  Lawrence;  U.O  I4GD  by  Haverhill  and  4.3  ^iGD  by  Lowell. 

The  town  of  Billerica  has  secondary  treatment  with  chlorination 
and  the  others  have  none.  There  are  approximately  70  separate  outfalls 
into  the  Merrimack  and  Concord  Rivers  from  the  Lowell-Lawrence-Haverhill 
Area. 

(1)  Haverhill  Region,  Massachusetts  - The  Haverhill  Metropolitan 
Region  includes  the  city  of  Haverhill  and  the  town  of  Groveland.  The 
industrial  and  commercial  center  of  Haverhill  straddles  the  Merrimack 
River  and  is  surrounded  on  all  sides,  except  the  southeast,  by  undeveloped 
land  within  the  city  boundaries.  The  small  virbanized  portion  of  Grove- 
land  is  located  to  the  southeast  and  adjacent  to  a built-up  section  of 
Haverhill. 

Based  on  1966  economic  information,  the  city  had  a total  of 
about  1000  firms  with  13,000  employees  and  an  annual  payroll  of  approxi- 
mately $57-9  millions.  About  I60  manufacturing  firms  employed  about 
7,100  persons  in  the  apparel,  paper,  electrical  and  plastics  industries. 
With  a total  annual  payroll  of  $12,334,000  approximately  another  3,100 
persons  were  engaged  in  wholesale  and  retail  enterprises,  which  had  an 
annual  payroll  of  some  $12.3  millions. 

(2)  Lawrence  Region,  Massachusetts  - The  lawrence  Metropolitan 
Region  includes  Lawrence  and  the  towns  of  Andover,  Methuen,  and  North 
Andover.  Although  the  population  of  Lawrence  is  expected  to  remain 
about  the  same  for  the  next  half  century,  the  population  of  the  other 
three  towns  will  probably  increase  about  2^  times  in  the  same  period 
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because  of  more  area  for  expansion.  In  I966,  about  16OO  Lawrence  firms 
employed  approximately  27,600  persons  with  an  annual  payroll  of  $l43.6 
millions. 

Manufacturing  is  the  predominant  economic  pxirsuit  of  the  area  and 
the  five  leading  types  of  manufacturing  in  order  of  ijigportance  are  leather 
and  leather  products,  textile  mill  products,  electrical  machinery, 
rubber  articles,  apparel  and  other  finished  goods  such  as  boxes  and 
paper  products.  Wholesale  and  retail  trade  firms  accounted  for  the 
en^jloyment  of  about  6400  persons  with  an  annual  payroll  of  about  $28.5 
millions . 

Local  groups  of  the  area  have  made  vigorous  attempts  to  create  new 
jobs  and  business  environment  by  improving  the  numerous  former  textile 
mill  buildings  and  by  building  industrial  areas  to  attract  new  businesses. 
The  principal  highways  serving  the  Lawrence  Region,  including  Interstate 
Route  495  (an  outer  belt  around  Metroplitan  Boston)  and  Interstate 
Route  93,  offer  additional  inducements. 

(3)  Lowell  Region,  Massachusetts  - The  city  of  Lowell,  like 
Lawrence,  has  experienced  a loss  in  the  textile  industry  and,  since  1920 
has  had  a steady  population  decrease.  In  19^5,  it  reached  a record 
50  year  low  of  about  86,000  people.  Recently  Lowell  has  been  increasing 
its  businesses  and  industries,  and  trying  to  improve  the  highway  system 
to  cl*eate  an  expansion  in  its  econon^r  and  population.  It  is  expected 
to  remain  the  business  and  industrial  center  of  this  metropolitan  re- 
gion. The  population  is  predicted  to  be  quite  stable  for  the  next  two 
decades . 

Lowell  was  established  in  I826  (Lawrence  in  184?)  and  originally 
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was  a farming  area,  turning  successfully  to  manufactxiring  and  reaching 
its  industrial  peak  as  a textile  center  in  about  1924.  With  its  dams 
and  water  power,  the  Merrimack  River  provided  the  industrial  impetus. 

The  city  is  primarily  a manufacturing  city  specializing  in  the 
making  of  textile  mill  products,  leather  and  leather  goods,  ordinance 
accessories,  apparel,  printing  and  publishing.  Wholesale  and  retail 
firms  employed  approximately  6,700  persons  in  1966  with  an  annual  pay- 
roll of  $25.2  millions.  In  1966,  approximately  I65O  firms  reported  an 
employment  of  about  30,000  persons  with  an  annual  payroll  of  about 
$154.0  millions. 

c,  Nashua  Area,  New  Hampshire  - Originally,  Nashua  was  part  of 
Dunstable,  Massachusetts,  and  was  called  Dunstable,  New  Hampshire,  when 
the  Massachusetts  and  New  Hampshire  state  line  was  established  in  1?46. 

In  1825  the  first  mills  were  constructed  and  in  1835  the  first  rail 
service  was  introduced  to  the  surea.  Its  metropolitan  region  includes 
Hudson  and  Merrimack,  as  well  as  the  city  of  Nashua.  The  town  was  then 
incorporated  as  a city  in  1853  and  has  continued  to  experience  population 
and  indixstrial  growth. 

For  the  past  dozen  years,  Nashua  has  grown  at  a faster  rate  than 
at  any  previous  period  in  this  century,  as  demonstrated  by  such  Indicators 
as  the  moriber  of  building  permits  issued.  Its  close  proximity  to  the 
large  Metropolitan  Area  of  Boston  makes  it  particularly  attractive  to 
industrial  firms  to  establish  themselves  in  the  locality. 

The  city  of  Nashua  which  has  some  primary  sewage  treatment,  dis- 
charges much  sewage  and  stormwater  into  both  the  Nashtia  and  Merrimack 
Rivers.  The  new  secondary  sewage  treatment  plant  for  the  town  of  Merri- 
mack has  a plant'  capacity  of  approximately  6 MOD,  and  a new  activated 
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sludge  plant  of  about  19.5  is  being  planned  for  Nashua.  It  is 
anticipated  that  the  town  of  Hudson  will  join  the  Nashua  system. 


The  Nashxia  River  has  a classification  of  "C"  but  its  condition  is 
that  of  Class  "D”  which  is  the  lowest  State  classification  and  is  only 
for  the  transportation  of  sewage  or  industrial  waste  without  nuisance. 

The  Merrimack  River  at  Nashm  has  a State  Classification  of  "B"  down 
to  the  confluence  of  the  Nashua  River  and  of  Class  "C"  below.  The  presefat 
condition  of  the  Merrimack  River  in  the  vicinity  of  Nashua  is  C which 
is  only  acceptable  for  recreational  boating,  fish  habitat  and  industrial 
water  supply.  These  actual  conditions  do  not  make  for  the  full  \ise  of 
the  river  in  this  area  by  either  the  local  inhabitants  or  vacationists. 

Excepting  municipal  and  stormwater  wastes,  pollution  in  the  Nashua 
and  Merrimack  Rivers  from  Nashua  is  principally  derived  from  discharges 
from  food  processing, metal  plating,  pulp  and  paper,  and  tannery  industries, 
con5>rising  4,4  MGD. 

In  the  vicinity  of  Nashua  the  dissolved  oxygen  content  in  the  summer 
of  1964  and  1965  was  slightly  vinder  5 ppm>  the  colifrom  bacteria  density 
about  4q^ 000/100  ml  and  sludge  depths  were  about  .02  feet  deep. 

The  city  of  Nashua  obtains  its  water  siqpply  ffom  the  Pennichuck 
Brook  supplemented  from  a Souhegan  River  source.  The  Merrimack  could 
serve  as  a closer  water  source  if  clean. 

d.  The  Concord-Manchester  Area 

(1)  Concord,  New  Hampshire  - Concord  is  the  capital  city 
of  New  Hampshire  and  is  the  center  of  a prosperous  farming  country. 
However,  it  is  not  expected  to  develop  into  a major  industrial  center. 

The  city  was  settled  in  about  172?  as  Penacook.  It  was  incorporated 
as  the  Town  of  Rumford  in  1733  and  became  the  capital  seat  of  government 
for  the  State  of  New  Han5>shire  in  18OI.  with  the  completion  of  the 
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new  highvmys,  Concord  is  becoming  more  accessible  to  the  larger  metropolitan 
areas  and  development  of  recreation  facilities  in  Concord  has  been  in- 
fluential in  making  the  city  more  attractive. 

The  main  industries,  exclusive  of  the  State  Government,  are  in 
the  service  field  and  include  some  distribution.  In  addition  to  raunicipeJ. 
and  stormwater  wastes,  the  major  polluting  industries  are  from  paper 
production  and  tanning,  which  together  contribute  about  1.6  ^■K^D  to  the 
Merrimack  River.  The  present  municipal  waste  load  is  about  6 I4GD. 

The  condition  of  the  rTver  is  below  its  official  classification  of 
B-1,  which  is  acceptable  for  bathing  and  recreation,  fish  habitat  and 
public  water  svgsply  after  adequate  treatment.  This  classification  also 
offers  a high  esthetic  value  to  the  river  and  the  area.  However,  the 
present  condition  is  only  satisfactory  for  its  use  for  recreational 
boating,  fish  habitat  and  industrial  water. 

Concord  utilizes  ponds  and  wells  for  water  supply  and  does  not 
use  the  Merrimack  River  as  a source.  The  adjacent  towns  of  Bow  and 
Pembroke  also  use  wells  and  surface  supplies  for  their  water  sources. 

The  summers  of  (1964  and  I965)  dissolved  oxygen  content  in  the  Merrimack 
was  slightly  over  5 PPi"  and  the  coliform  densities  was  approximately 
20,000/ml.  Sludge  deposits  on  the  bottom  of  the  river  were  about  zero. 

(2)  Manchester,  New  Haiigjshire  - Manchester  lies  astride  the 
Merrimack  River,  downstream  of  Concord,  and  covers  about  35  £<iuare 
miles.  The  town  was  originally  formed  as  Derrytown  in  1751  > and  was 
given  its  present  name  of  Manchester  when  it  was  incorporated  as  a town 
in  l846. 

It  is  the  largest  city  in  New  Hampshire,  has  a 1970  population 
of  about  87,000  persons,  excluding  the  towns  of  Bedford,  Goffstown  and 
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Hooksett  in  the  SMSA,  From  the  early  19^0 's  a steady  increase  in  popula- 
tion has  been  experienced  because  of  diverse  industries  which  have 
developed  in  the  area.  It  is  a large  shopping  and  commercial  center 
for  the  central  part  of  the  state,  and  is  served  by  an  excellent  arterial 
highway  system.  Industry  is  still  increasing  in  the  area,  due  in  part 
to  the  nearness  of  the  Greater  Boston  market  and  transportation. 

The  river  classification  and  its  condition  as  it  passes  throiigh 
Itonchester  is  "C",  which  is  acceptable  for  recreational  boating,  fish 
habitat  and  industrial  water  supply  uses.  It  obtains  its  domestic  water 
from  Lake  Massabesic.  Bedford  and  Hookset  ere  supplied  by  wells,  and 
Goffstown  from  surface  water  bodies. 

As  can  be  seen  by  Plate  NO,  4 and  Table  NO,  17,  the  Amoskeag  Dam 
and  the  Hookset  Dam  in  the  area  are  used  for  hydroelectric  power. 

These  dams  create  two  more  or  less  level  water  bodies  about  l4  miles  long. 
Presently  only  Hookset  has  a sewage  treatment  plant  in  this  area, 
and  it  is  an  activated  sludge  type  with  0,5  MOD  capacity.  Other  adja- 
cent communities  are  in  the  process  of  planning  treatment  plants. 

Some  State  plans  have  included  the  diversion  of  water  from  the 
Merrimack  River  in  the  vicinity  of  Manchester  to  serve  southeeust  New 
Hari5)shire,  The  fturther  treatment  of  sewage  to  the  tertiary  and/or 
Riysical-Chemical  types  in  the  towns  in  the  Manchester  Vicinity  and  up- 
stream would  certainly  provide  an  improved  quality  of  water  for  such 
possible  diversions,  and  will  tipgrade  the  river  in  this  reach  for 
body  contact  sports. 

The  major  pollution  industries  in  the  Manchester  area  are  from 
plastics,  food  processing,  textile,  and  wool  scouring,  which  contribute 
about  3«3  MSD  on  the  average. 
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The  dissolved  ojQrgen  content  of  the  river  in  this  vicinity 


during  the  simmer  of  I964-I965  varied  between  0-6  ppm  and  the  coliform 
bacteria  count  was  approximately  120,000/ml. 

e.  The  WinnipesauXee  River  Area  - The  Winnipesaukee  River,  one  of 
the  major  tributaries  of  the  Merrimack  River,  is  a non -navigable , 
meandering  stream  with  several  lakes,  minor  industry,  and  many 
privately  owned  dams  spotted  along  its  reach.  The  river  lies  wholly 
in  the  east  central  section  of  New  Hampshire  and  flows  in  a general 
southwesterly  direction  from  Lake  Winnipesaukee  through  the  towns  of 
Lakeport,  Belmont,  Tilton  and  Northfield  and  the  cities  of  Laconia  and 
Franklin,  where  it  joins  the  Pemigewasset  River  to  form  the  Merrimack 
River. 

The  watershed  of  the  river  is  approximately  Uo  miles  long  with  a 
mazimimi  width  of  about  35  miles  and  has  a total  drainage  area  of  4-88  square 
miles.  The  watershed  is  mountainous  in  the  northern  part  and  generally 
hilly  in  the  southern  section  with  an  overall  good  tree  coverage.  The 
headwaters  of  the  river  above  The  Weirs  channel  form  Lake  Winnipesaukee 
which  has  a water  surface  area  of  approximately  70  square  miles.  Ledce 
Winnipesaukee  is  the  receiving  waters  for  approximately  75  percent  of  the 
entire  drainage  area  of  the  Winnipesaukee  River • 

The  following  is  a tabulation  of  drainage  areas  tributary  to  various 
cities  and  tcwns  along  the  river  which  are  of  concern  in  this  report. 
Location  Drednage  Area 

The  Weirs  351  sq.  mi. 

Lakeport  364  sq.  mi. 

374  sq.  mi. 


Laconia 
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Location 


Drainage  Area 


Lochmere  428  sq.  mi. 

The  Plains  469  sq.  mi. 

Tilton  473  sq.  mi. 

Franklin  (Merrimack  River)  488  sq.  mi. 

The  watershed  is  generally  hilly  with  steep  inclined  ridges 
in  the  upper  valley.  The  hills  and  a large  portion  of  the  valley  are 
covered  with  first  and  second  growth  timber. 

The  Winnipesaukee  River  has  one  main  tributary,  the  Tioga  River, 
which  flows  into  the  Winnipesaukee  River  at  a point  aroroximately  2 miles 
upstream  from  the  town  of  Tilton.  The  major  source  of  high  runoff, 
however,  is  from  the  many  smaller  brooks  and  streams  during  periods  of 
intense  rainfall  and  snowmelt. 

An  surea  map,  drawn  at  a scale  of  1 inch  = 6,000  ft.+  is  included 
as  Plate  No.  3 of  this  report. 

The  Winnipesaukee  River  watershed  has  a permanent  population  of 
about  29^700  persons.  During  the  summer  and  winter  months,  people 
entering  the  area  for  recreational  purposes,  swell  the  population  an 
estimated  50^.  The  area  above  Silver  Lake  is  a very  active  summer  and 
winter  resort.  The  lakes  in  this  region  draw  tourists  from  every  state 
on  the  east  coant  and  some  of  the  country's  most  famous  ski  runs  are 
located  in  the  area. 

Lake  Winnipesaukee,  always  an  active  recreational  area,  has  since 
World  War  II,  seen  phenomenal  growth.  Recreational  boating  has  increased 
many  fold  and  shorefront  property  is  at  a premim.  Lake  Winnipesaukee 
and  the  surrounding  area  has  become  an  increasingly  more  vital  factor  in 


the  economy  of  the  State. 


In  the  more  densely  populated  areas  of  Franklin,  Tilton, 

Laconia  and  Lakeport  is  found  the  industrial  concentration  of  the 
valley.  These  industries  are  somewhat  diversified,  and  include  pro- 
duction of  hosiery,  knitting  machinery,  neddles,  leather  products,  brass 
and  iron  castings  and  clockmaking.  A new  plant,  located  immediately 
below  Silver  Lake,  produces  electrical  insulating  materials. 

The  water  supply  for  the  various  populated  areas  along  the 
river  is  obtained  from  the  river  and  lakes.  Several  small  dams  along  the 
river  impound  water  for  industrial  process  water  or  as  pondage  for  small 
power  developments.  A number  of  manufacturing  plants  use  raw  river  water 
for  industrial  processes  and  cooling,  returning  the  major  portion  of 
this  intake  to  the  river  within  a relatively  short  time.  The  Winnipe- 
saukee  River  has  been  developed  for  the  generation  of  hydro-electric 
power  and  produces  approximately  11,400,000  KW  hours  at  seven  plants. 

These  lakes  in  the  vicinity  of  the  Winnipesaukee  River,  in 
recent  years,  have  become  a summer  mecca  for  people  from  all  over  the 
northeastern  United  States.  Lake  Winnipesavikee , the  largest,  by  fax, 
of  the  several  lakes  in  the  £U"ea,  has  experienced  phenomenal  grovrth  in 
the  buildup  of  lakefront  property  and  recreational  boating  on  the  lake 
during  the  years  since  VJorld  Wax  II.  Shorefront  property  has  greatly 
increased  in  value  and  the  number  of  boats  situated  on  the  lake  has 
increased  five-fold.  As  a result  of  this  growth,  the  area  and  Lake 
Winnipesaukee  in  particular,  has  become  an  ever  increasingly  more 
important  part  of  the  recreation  industry  of  the  State  of  New  Hampshire. 
In  the  interest  of  upholding  its  recreation  and  economic  value,  the 
water  surface  elevation  of  Lake  Winnipesaukee  is  regulated  by  the 


Water  Resources  Board  and  state  law.  Bie  area  will  probably  maintain  its 
present  rate  of  growth  in  all  respects,  including  the  population  and 
recreational  elements,  for  many  decades  to  come. 

Laconia  has  a primary  sewage  treatment  plant  constructed  in  1952, 
of  about  1.6  MGrD.  The  other  communities  along  the  river  rely  on  spetic 
tanks  and  discharge  raw  sewage  into  the  Winnipesaukee  River,  creating 
problems  within  the  river  itself  and  in  the  Merrimack  River  downstream. 

Although  the  classification  of  the  river  is  B-1,  irtiich  is  ac- 
ceptable to  bathing  and  recreation,  fish  habitat  and  public  water  supply 
after  adequate  treatment,  these  waste  discharges  are  deleterious  to  the 
stream.  With  future  population  expansion  and  increased  in  recreational 
needs,  it  is  important  that  advanced  sewage  treatment  measures  be  imple- 
mented as  soon  as  possible. 

At  a sampling  station  about  ,19  miles  upstream  on  the  Winnipe- 
saxikee  River  from  its  confluence  with  the  Merrimack  River,  an  abundance 
of  fibrous  material  was  found  in  the  bottom  sediments,  as  well  as  gases 
or  anerobic  decomposition  \diich  biibble-up  from  the  bottom  during  sedi- 
ment dredging.  These  conditions  and  the  low  oxygen  content,  indicate 
that  the  headwaters  are  highly  polluted. 

3.  Economic,  Industry  and  Population  in  the  Basin; 

In  general,  the  examined  historical  data,  and  projections  derived 
therefrom,  indicate  that  the  economy  of  both  the  Merrimack  River  Basin 
and  the  Boston  Metropolitan  Area  will  continue  to  expand  and  prosper  in 
the  period  from  I97O  through  2020.  In  the  process  of  expansion,  both 
areas  will  continue  to  export  valuable  services  and/or  manufactured 
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materials  beyond  their  boundaries.  Changes  within  and  among  the  areas' 
various  economic  sectors  are,  of  course,  inevitable  and  will  play  a 
dominant  role  in  the  growth  pattern  of  the  region.  Population,  xirban- 
ization,  employment,  personal  income,  and  the  nature  and  composition  of 
the  industrial  and  businesses  of  the  economy  will  be  of  special  relevance 
to  the  water  and  wastewater  management  problems  and  needs  of  the  areas. 

The  msmufacturing  sectors  in  both  the  Merrimack  River  Basin  and 
the  Boston  Metropolitan  Area  are  projected  to  decline  with  respect  to 
percent  of  distribution  of  employment  by  industry  division.  However, 
the  expanding  population  and  rising  personal,  income  indicate  further  ad- 
vances in  the  urban  services  of  finance,  insurance,  real  estate  and  other 
non-manufacturing  nature.  Farming  in  the  Merrimack  River  Basin  is  on  a 
continuous  decline  as  well  as  forestry  and  fishing. 

The  following  tables  indicate  the  trends  in  population,  indus- 
trial activity,  personal  income  and  rates  of  growth  for  the  items  for 
the  Merrimack  River  Basin,  the  Boston  Metropolitan  Area,  New  England  and 
the  United  States. 
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Ay^GE  POPULATION  DENSillES-^EQPulrtiQD-Mr-aattacaJlUfll 

LftaaiiQU  1260  1220  1220  20^0 


TABLE  NO. y 

MERRIMACK  RIVER  BASIN  WASTEWATER  MANAGEMENT  STUDY 


U.  Population  ProJeetioaB  for  Specific  Study  Areaa 


i960 

1970 

1990 

2020 

Fitchburg  Area 

Worcester  County 

Fitchburg 

43,021 

42,906 

48,000 

54,000 

Lunenburg 

6,334 

7,396 

12,500 

19,000 

Leominster 

27,924 

32,709 

40,000 

51,500 

Westminster 

4.022 

Jiai22 

8.000 

12.000 

Totals 

81,306 

87,210 

108,500 

136,500 

Lowell-Lawrence-HaverhlU  Area 

Essex  County 

Lavrence 

70,933 

66,216 

65,000 

70,000 

Haverhill 

46,346 

45,643 

47,800 

55,700 

Andover 

17,134 

23,277 

27,500 

37,000 

Groveland 

3,297 

5,325 

7,200 

8,4oo 

Methuen 

28,114 

34,986 

36,000 

49,000 

North  Andover 

10,908 

16,185 

25,000 

42,000 

Middlesex  County 

Lowell 

92,107 

92,929 

92,000 

94,000 

Billerica 

17,107 

31,284 

43,700 

61,000 

Chelmsford 

15,130 

31,258 

43,700 

61,000 

Dracut 

13,674 

18,220 

25,500 

35,600 

Tevdtsbury 

15.902 

22.464 

32.000 

40.000 

Totals 

327,652 

387,787 

445,400 

553,700 

WinnipesaiJkee  River  Area 

Merrimack  Co\inty 

Northfield 

1,784 

2,157 

2,800 

8,700 

Franklin 

6,742 

7,106 

8,600 

14,500 

Belknap  County 

Tilton 

2,137 

2,575 

2,600 

3,500 

Sanborton 

857 

966 

1,300 

2,000 

Belmont 

1,953 

2,435 

3,800 

6,000 

Laconia 

15.288 

i4.508 

15.000 

15.000 

Totsils 

28,761 

29,747 

34,100 

49,600 
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i960 

1970 

1222 

2020 

Concord-Manehester  Area 
Merrimack  County 

Concord 

30,331 

32,020 

43,000 

74,000 

Pembroke  3»5l4 

Bow  (included  in  Concord  figures) 

4,187 

6,800 

17,000 

Hookset 

3,713 

5,472 

19,500 

32,000 

Hillsborough  County 

Manchester 

88,282 

87,342 

118,500 

147,500 

Bedford 

3,636 

5,746 

22,200 

47,500 

Goffstovm 

7.230 

9A15 

28,000 

58.000 

Totals 

138,046 

146,429 

238,000 

376,000 

Mashm  Area 

Hillsborough  County 


Nashiu. 

39,096 

55,378 

81,750 

110,000 

Hudson 

5,876 

10,625 

26,000 

43,000 

Merrimack 

2^989 

8,150 

25.000 

58.000 

Totals  47,961 

74,153 

132,750 

211,000 

i, 


f 

Notes:  i960  figure  based  on  I96O  Census 

1970  figxire  based  on  1970  Prel.  Census 

1990  & 2020  figures  are  projections  only  and  are  based  on  the  besi 
available  information. 
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D.  STREAMFLOW  DATA  FOR  THE  MERRIMACK  RIVER  BASIN 


The  U.S.  Geological  Survej''  has  published  records  of  streamflow  at 
numerous  locations  on  the  mainstream  and  tributaries  of  the  Merrimack 
River  for  various  times  since  1948.  A summary  of  the  flow  data  at 
primeury  stations  in  the  basin  areas  of  study  is  shown  on  Table  No. 5 

Also  shown  on  Table  No. 4 are  the  mean,  maximum  and  minimum  flows 
for  the  Merrimack  River  at  Lowell  and  a flow  duration  curve  at  Lowell 
on  Plate  No. 

The  Federal  Water  Pollution  Control  Administration  has  established 
the  following  monthly  minimxim  flow  requirements  for  pollution  control 
on  the  Merrimack  River  at  Lowell,  Massachusetts  (Drainage  Area  = 4,63  ' 
squture  miles) : 

Min.  Monthly 

Period  of  Year  Flow  Requirements  (cfs) 

October  - May  800 

June  1,000 

July  1,‘,)00 

August  1,500 

Septmber  1,000 

^t  appears  that,  with  proper  treatment,  some  of  the  future  water 
supply  needs  of  southeastern  New  England  may  be  met  from  the  Merrimack 
River  in  the  vicinity  of  Lowell,  Massachusetts.,  for  portions  of  the  year. 

- The  average  cuinual  run-off  in  the  Merrimack  River  Basin 
varies  from  less  than  l8  inches  (1.3  cubic  feet  per  second  per  square 
mile)  in  the  lower  part  of  the  basin  to  over  30  inches  (2.2  c.s.m.)  in  the 
area  above  Plymouth,  New  Hampshire,  and  to  an  extreme  of  over  40  inches 
(3.0  c.s.m.)  in  the  headwaters  of  the  Pemigewasset  River.  The’ average 
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annual  inan-off  for  the  watershed  as  a whole  is  21  inches  (1.5  c.s.m.) 
or  approximately  one-half  of  the  average  annual  precipitation.  About 
50  percent  of  the  annual  run-off  occurs  in  the  spring  months  of  March, 
April  and  May,  with  the  remainder  being  rather  uniformly  distributed 
throughout  the  rest  of  the  year.  The  extremes  of  recorded  flow  at 
Plymouth,  New  Hampshire  have  ranged  from  a maximm  instantaneous  flow 
of  65,4oO  c.f.s.  (105  c.s.m.)  on  March  19,  1936,  to  a minimum  instan- 
tsuieous  flow  of  39  c.f.s.  (less  than  0.1  c.s.m.)  on  October  3,  19^* 

A minimtim  monthly  flow  of  107  c.f.s.  (0.2  c.s.m.)  was  ea^rienced 
in  September  1923.  The  extremes  at  Lowell,  Massachusetts  have  rsuiged 
from  an  instantaneous  peak  of  173»000  c.f.s.  (37  c.s.m.)  on  March  20, 
1936  to  a minimum  daily  flow  of  I99  c.f.s.  (less  than  0.1  c.s.m.)  on 
September  23,  1923.  A minim\m  monthly  flow  of  1,2^9  c.f.s.  (0.3  c.s.m) 
was  recorded  in  September  1942. 

Stream  velocities  recorded  by  the  U.S.  Geological  Survey  since 
water  year  ending  September  30,  I967,  on  the  Winnipesauk.ee  and  the 
North  Branch  Nashua  River  are  as  follows: 


River 

Location 

Mean  Velocity 
Minimxim  Maximm 

Winnipesaukee 

U.S.G.S.  Station 
at  Tilton,  N.H. 

.61  Pps 
(Aug.  6,  68) 

5.47  Fps 
(May  8,  67) 

North  Branch 
Nashua 

U.S.G.S.  Station 
at  Leominster,  Mass. 

.78  Fps 
(Oct.  23,  68) 

3.92  Fps 
(Mar.  19,  68) 

Merrimack 

U.S.G.S.  Station 
at  Lowell,  Mass.* 

* Also  see  Table  8 velocities  in  the  mainstem  Merrimack  River  during 
7-day  minimum  flow. 


TABLE  NO 


TjiBLE  NO  li  Continued 
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MIKSTEM  ACT  THIBUTtRY  DTRTJJ'  FLC.W  R’ZCCT.C  OF  TOS  ^gtRIK&CK  _ 
RIVER  RASINJ 


Location  of 
ea^lnK  station 

Drainc^a 

area 

Period  Di soharge 

of  record  Mean  l/  Maximum  2/  Minimum 

Morrimaok  River 
Frenklln  Jot«,M«H« 

(sq.mi. J 

1.507 

1903- 

(oublfl  feet  per  second; 

2.753  83.000  225  3/ 

Manchester, N .H. ^ 

2,851* 

1924- 

4.669 

144,000 

Lowell,  Maas.  5/ 

U.635 

1923- 

6,986 

173,000 

199  1/ 

Goffs  Falls, 

3.092 

1936- 

5.173 

150,000 

154  2/ 

E«  6r*  Pani^ewasset 
Near  Lincoln,  N.H. 

River 

104 

1929- 

297 

.17.000 

13  y 

Pamigewasset  River 
Plymouth,  h.H. 

622 

1886- 

1.354 

65.400 

39 

Baker  River 
Roar  Rumnoy,  R.R. 

143 

1929- 

251 

21,400  ^6.5 

Smith  River 
Rear  Bristol, R .11. 

86 

19I8- 

138 

8,100 

1.9 1/ 

Contoooook  River 
Penocook,  R.H. 

766 

1929- 

1.215 

46,800 

48 

Suncook  River 
N.  Chichester,  IT .H 

. 157 

1921-27 

228 

12,900 

0.4 

Souhegan  River 
Merrimack,  N.H. 

171 

1929- 

1909- 

279 

16,900 

13 

Nashua  River 
E.  Pepperell,  Mass 

• 433  7/1936- 

503 

20,900 

1.1 1/ 

Concord  River 
Lcwell,  Mass. 

405  ^1937- 

434 

3.790 

7 
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1/ 

2/ 

y 

y 

y 

y 

y 
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Tabla  U»  (Continued  ) 

For  period  of  record  or  through  September  JO,  195^  where  gage 
ie  stiH  in  operation.  Adjusted  for  diversion  vd\ere  necessary. 

Instantaneous  except  udiero  noted* 

Daily. 

At  Ajnoskeag  Dan.  Records  furnished  by  Publio  Service  Company 

of  hew  Hampshire.  j 

Below  -the  mouth  of  Concord  River.  Records  are  available  for 
Merrimack  above  the  Concord  River  (drainage  area  3*979 
square  miles)  for  period  I8I4.8-I9I6* 

Maximum  known  discharge,  estimated  from  floodmarks,  was 
25,900  o.f.s.  on  November  3,  192?. 

Gross}  flow  from  117  square  miles  diverted  for  water  supply 
use  of  Boston  and  Voroester. 

Gross;  flow  from  93  square  miles  diverted  for  water  supply 
use-  of  Boston. 


River  Gauging  Stations  - Following  eu"e  the  major  gaging  ; atationa 
operated  by  the  U.S.  Geological  Survey  along  the  Merrimack,  North  Branch 
Nashua  and  Wlnnipeaaukee  Rivera  within  the  limits  of  this  feasibility 


Period  of  1 

Records 

1906  - Present 

1936  - Present 

1924  - Present 
1935  - Present 

1933  - Present 

1937  “ Present 
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study  area.  The  stations  and  date  are  as  follows: 

TABLE  NO.  3 

U.  S.  GEOLOGICAL  SURVEY  GAGING  STATIONS 


Gauge 

No. 

River  Mile 

River 

Location 

Drainage 

Area 

1-0815 

114.70 

Merrimewk 

Franklin 
Junction,  N.H. 

1507 

1-0920 

69.04 

Merrimack 

Goffs  Falls, 

N.H. 

3092 

1-1000 

38.48 

Merrimack 

Lowell,  Mass. 

4635 

l-09*+5 

6.50 

N.  Nashua 

Leominster, 

Mass. 

107 

1-0805 

15.0  + 

Winnipesaukee 

Outlet  at 
Lakeport,  N.H. 

363 

1-0810 

3.0 

Winnipesaukee 

Tilton,  N.H. 

471 

TABLE  NO.  6 


WATER  QUALITY  CONTROL  MONITORING  STATIOKS 


The  following  Federal  Water  Quality  Control  Monitoring  Stations  are 
located  within  the  Merrimack  River  Basin; 


OWDC 

Number 

Agency 

Station 

Nmber 

Station 

Name 

Start  of 
Record 

Reporting 

Agency 

67277 

01075000 

Pemigewasset  R.  at 
Woodstock,  N.H. 

1969 

GS 

56780 

01076500 

Pemigewasset  R.  at 
Plymouth,  N.H. 

1967 

OS 

56781 

01089000 

Soncook  R.  near 
Concord,  N.H. 

1967 

OS 

56782 

OIO9I4OOO 

Souhegan  R.  at 
Merrimack,  N.H. 

1967 

GS 

67278 

OIO9U7OO 

North  Nashua  R.  at 
North  Village,  Mass. 

1968 

OS 

67279 

01096550 

Merrimack  R . above 
Lowell,  Mass. 

1969 

GS 

66783 

01097000 

Assebet  R.  at 
MajTiard,  Mass. 

1967 

GS 

56784 

01098900 

Merrimack  R.  AB 

Concord  R.  at  Lowell, 
Mass. 

1967 

GS 

^^6785 

01099500 

Concord  R.  below  R. 
Meadow  Brk  at  Lowell, 
Mass. 

1967 

GS 

56786 

01100000 

Merrimack  R.  below 
Concord  R.  at  Lowell, 
Mass. 

1966 

GS 

67280 

01100750 

Merrimack  R.  at  West 
Newbury,  Msiss. 

1968 

GS 

55066 

240019 

Merrimack  R.  above 
Loi^ell,  Mass. 

1958 

'AOA 

Note:  Stations  //0109^70  and  01100750  are  jointly  operated  by  the 

uses  and  the  Massachusetts  Water  Pollution  Control. 
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IiFuSJJO^-2 

'iiiI£3.9y^nX_COL!TROL_KOMITOIlK  (Continued ) 

The  following  Sampling  Stations  in  Massachusetts  have  beer,  maintained  in 

the  Merrimack  River  by  the  Massachusetts  Department  of  Public  Health;  j 


ta.  Ref. 

River 

3a 

Mile. 

SaS^liQg.^Sint 

1 

U8.2 

station  No.  10 

2 

U7.U 

Tyngsborough  Bridge 

3 

U3.3 

Station  No.  9 

h 

liO.6 

Canal  entrance,  Lowell 

$ 

39.7 

Boaver  BrooK  at  mouth,  La.^eli 

6 

38.7 

Route  110  Bridge,  Lowell 

7 

37,U 

Station  No,  3 

8 

37.0 

Below  Lov;ell 

9 

3U.1 

Station  No.  7 

10 

11. U 

Station  No.  6 

11 

29.5 

Above  Lawrence 

12 

29.0 

Canal,  rear  of  Exp.  Station,  Lav/rence 

13 

27.2 

Below  Lawrence 

Hi 

2655 

Alblan  St.  Ext,,  Lawrence-Methuen  Lina 

15 

26.2 

Station  No,  5 

16 

20.5 

Above  Haverhill 

17 

20.1 

Station  No.  1; 

18 

19.1 

Bridge  above  Haverhill 

19 

17.1 

Below  Haverhill 

20 

15.7 

Groveland  Bridge 

21 

15.7 

Station  No.  3 

22 

6.9 

Above  Anesbury 

23 

6.9 

Station  No.  2 
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Sta,  Ref, 

No,  for 

River 

Fig,  B, 

Mile 

Sampling  Point 

2U 

6.3 

Powwow  River  at  mouth,  Amesbury 

25 

5.1 

Newburyport  Chain  Bridge 

26 

0.2 

Station  No,  1 

Notes:  1.  ColifSSE-CsaQia  were  recorded  during  the  years  1936~1939j  and 
19!>6-1963  at  most  of  these  stations, 

Di2§2ly2£3_Qj£ZS§D  was  recorded  during  the  years  1936-19i>5j  and 
1956-1963  at  most  of  these  stations, 

3.  £QP  was  recorded  during  the  years  1936-19U5;  and  1956-1963  at 
most  of  these  stations, 

U,  Data  from  Comm,  of  Mass,  House  Document  No,  3733  dated 
June  196U, 
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STREAM  PARAMETERS  FOR  INDIVIDUAL  REACHES  FOR  THE  T-DAY  MINIMUM  FLOW 


RS  FOR  INDIVIDUAL  REACHES  FOR  THE  7-DAY  MINIMUM  BLOW 


TABLE  9 


IDENTIFICATIOri  OF  REACHES 
(Merrimack  River) 


Distance 
from  the 
River  Mouth 

Length 

Station 

Reach 

(miles) 

(miles) 

Description 

Comment 

3 

D 

11.8 

5.6 

Rocks  Village  Bridge  (Haverhill) 

SC 

4 

E 

17.4 

4.5 

Haverhill 

RI- 

5 

F 

21.9 

5.1 

Creek  Brook 

SC 

6 

G 

27.0 

2.1 

Lawrence 

RD 

7 

H 

29.1 

4.0 

Essex  Dam 

HCjSC 

8 

I 

33.1 

1.9 

Fish  Brook 

SC 

9 

J 

35.0 

2.4 

Above  Essex  Dam 

FCjRD 

10 

K 

37.4 

1.1 

Lowell 

RD 

11 

L 

38.5 

1.3 

Concord  River 

TR 

12 

39.8 

Beaver  Brook 

TR,RD 

M 

0.7 

13 

N 

40.5 

2.7 

Pawtucket  Dam 

HC,SC 

l4 

0 

43.2 

1.5 

Stony  Brook  FC 

,TR,RD 

15 

44.73 

3.6 

Setiptyngs  Island 

SC 

16 

Q 

51.4 

1.5 

Sagamore  Park 

SC,  OR 

17 

R 

53.3 

2.85 

Nashua 

RD 

18 

S 

54.8 

Nashua  River 

SC,  TR 

19 

57.65 

Pennichuck  Bk. 

TR 

1.  TR  » Tributaries  (Conjunction) 

2.  HC  « Hydraulic  control  points  (dams) 

3.  FC  » Flow  changing  points 

4.  RD  or  SD  « Recommended  sewage  discharge  locations 

5.  SC  ■ Stream  classified  requirements 

^ I-T-l’* 

6.  OR  « Any  other  necessarj'-  points,  such  as  state  line  and  boundary  points 


TABLE  Q (Cont'd) 
IDENTiyiCATION  OF  REACHES 


Distance 
from  the 


River  Mouth 

Length 

Station 

Reach 

(miles) 

(miles) 

Description 

Comment 

21 

67.7 

Cohas  Brook  (Goffs  Falls) 

SC 

V 

0.8 

22 

68.5 

Manchester 

RD 

W 

2.8 

23 

71.3 

Piscataquog  River 

TR 

X 

1.9 

2h 

73.2 

Amoskeag  Dam 

HC,SC 

Y 

5.3 

25 

78.5 

Above  Amoskeag  Dam  (Hooksett) 

FC 

Z 

2.6 

26 

81.1 

Hooks ett  Dam 

HC,  RD 

AA 

3.4 

27 

84.5 

Above  Hooksett  Dam 

FC 

AB 

2.3 

28 

86.8 

Garvins  Falls  Deun 

HC 

AC 

0.6 

29 

87.4 

Concord 

RD 

AD 

4.2 

91.6 

Above  Garvins  Falls  Dam 

FC 

AE 

6.2 

31 

97.0 

Sewall  Falls  Dam 

HC 

AF 

2.5 

32 

100.3 

Penacook  (Boscawen) 

RD 

AG 

0.5 

33 

100.8 

Contoocook  River 

TR 

AH 

9.2 

110 

Above  Glines  Brook 

FC 

AI 

3.5 

35 

113.5 

Franklin 

RD 

AJ 

2.2 

36 

115.7 

Winnipesaukee 

TR 

AK 

1.0 

From  GAO  Report  by  CBM 
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ELEVATION  IN  FEET  ABOVE  MEAN  SEA  LEVEL 


LEGEND 


(TR)  : MAJOR  TRIBUTARIES  (CONJUNCTIONS) 

(HC)  = HYDRAULIC  CONTROL  POINTS  (OAMS) 

(PC)  : FLOW  CHANGING  POINTS 

(RO)  OR  ( SO)  = RECOMMENDED  SEWAGE  DISCMARoE  LOCATIONS 

CSC)  = STREAM  CLASSIFIED  REQUIREMENTS 

COR)  = ANY  OTHER  NECESSARY  POINTS,  SUCH  AS  STATE  LINE 


MERRIMACK  RIVER  PROFIU 


I 


Courtesy  GAO  Report 
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ELEVATION  IN  FEET  ABOVE  MEAN  SEA  LEVEL 


ELEVATION  IN  FEET  ABOVE  M.S.L. 
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Mgrri-iacl:  V/astewat.er  Ftudy  Plate  Ilo.  hk 


E.  COMPARISON  BETWEEN  STREAM  QUALIFY  AND  WATER  QUALITY  STANDARDS 
IN  EFFECT 

Investigations  of  the  stream  quaOity  of  the  Merrimack,  Nashua, 

North  Branch  Nashua  River,  auid  Vinnipesaukee  Rivers  were  made  and 
compared  with  the  water  quality  standards  in  effect  at  this  time. 

The  rivers  have  been  divided  into  various  reaches  and  the  classification 
for  eau:h  reach  is  in  accordance  with  the  authorities  of  Massachusetts 
and  New  Han^shire. 

Table  No.  10  shows  the  river  classification  within  each  reatch,  the 
date  of  classification  and  the  present  stream  condition  of  the  rivers. 

For  infonaation  and  reference  the  following  Tables  and  Plates 
are  Included  for  stream  water  classifications  for  aureeus 

within  the  study: 

Table 

No.  Title 

10  Classification  and  Present  Condition  of  the  Rivers 

11  New  Hampshire  Water  Use  Classification  and  Quality 

Standards 

12  Massanhusetts  Water  Use  Classification  and  Quality 

Standatrds 

13  New  England  Interstate  Water  Pollution  Control 

Coomisslon  "Classification  and  Standards  of 

Quality  for  Interstate  Waters"  (Rev.  U/18/67) 

14  Tlew  England  Interstate  Water  Pollution  Commission 

Classification  and  Standau-ds  of  Quality  for 

Coastal  and  Maurine  Waters"  (Rev.  U/18/67) 
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Plate 

No. 


Title 


Conm.  of  Mass.)  Water  Resources  Comnlssion  drawing 
showing  the  Merrimack  River  Classification  in  Mass. 

Comn.  of  Mass.,  Water  Resources  Cotonlsslon  drawing 
showing  the  Nashua  River  Basin  Classification  in 
Massachusetts . 

Proposed  Classification,  New  Hampshire  Water  Pol- 
lution Ccnmlsslon  drawing  showing  classification  of 
the  Merrimack  River  and  Winnipesaukee  River  in  New 
Hampshire. 


TABLE  NO.  10  (CCaiT'P) 
WINNIPESAUKEE  RIVER  CLASSIFICATION* 
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Th«  w«i«rt  la  tacll  cUtalflcailoa  sImH  •aiitfy  all  provlal^a  of  ail  lowar  etaaaiflcaliona. 


TABLE  NO.  12 


mSSACHUSXTTS  HATQI  US  CUSSITlCAnCII 
AID  qUAUTT  STAX1AXD3 


CLASS  A 

CLASS  1 

CLASS  C 

CUSS  D 

Suitable  for  aiQr  vater 
•aa.  Character  uni- 
formly excellent. 

Sultsblc  for  bathing 
and  recraatloop  irri- 
gation and  agricultural 
•sea;  good  fish  habitat; 
good  aesthetic  value. 
Acceptable  for  public 
water  supply  with 
filtration  and  dlain- 
fsetion. 

Suitable  for  recrea- 
tional beatlogp 
irrigation  of  crops 
not  used  for  con- 
susq^tlon  without 
ceobing;  hsbltat  for 
wildlife  and  coenon 
fbod  and  game  flsbea 
indigenous  to  the 
region;  Industrial 
cooling  end  aost 
Industrial  process 
•ses. 

Suitable  for  trana- 
portatloo  of  sewage 
and  Industrial 
wastes  without  nul- 
senee,  and  fur 
power,  navlgatloo 
and  certain  indus- 
trial uses. 

Standards  of  ^alltp 

0la»olv«d  oxyg«n 

lot  leas  than  aat. 

lot  leas  than  79X  aat. 

Hot  less  than  5 PI» 

Fraaeat  at  all  tinea 

Oil  and  (r«iat 

lOM 

Ho  appreciable  amount 

l3t  objectionable 

lot  objectionable 

Odor*  ae^Bp  floating 
aolldap  or  dt^rla 

lone 

Hocae 

Hone 

lot  objectionable 

Sludgt  dcpoalta 

lone 

lone 

Hone 

lot  objectionable 

Color  and  turbidity 

Hone 

lot  objectionable 

Hot  objectionable 

lot  objectionable 

Phtnola  or  othar  taste 
producing  aubttancea 

Hone 

lone 

lone 

Subatanccs  potentially 
toxic 

Bone 

lone 

Hot  in  toxic  con- 
centrations or 
coablnations 

Hot  in  toxic  con- 
eentratlooj  or 
eciQbl  nations 

Free  aclda  or  aUuUea 

lone 

lone 

Bone 

lot  in  objectionable 
saounts 

ladioactlvlty 

Vlthln  llnlta  epprored  by  the  appropriate  State  agency  vlth  eonalderatlon  of  posalbla  advene 
effecta  in  dovrvitreaai  eaters  frea  discharge  of  radioactive  essUs;  Halts  In  a particular  water- 
shed to  be  resolved  when  necessary  after  consultation  between  States  Involved. 

Conform  bacteria 

* Within  Hsdta  ap- 
proved hy  State  De- 
partaent  of  Health 
for  uses  involved. 

Bacterial  content  of 
bathing  water#  shall 
Beet  Halts  approved 
by  State  Department  of 
Bealth  and  acceptability 
will  depend  on  sanitary 
survey. 

• Sea  ■■tars  uaa<t  for  tha  taUnt  of  aarkat  ahaUftah  ahall  not  hm  a aatflan  eoUfona  eonUtit  In  axeaa*  of  70  par  100  al. 

MTI:  Watara  faUlnq  balow  tbaae  daacrlptlona  ara  eonsldarad  aa  unaatlafactory  and  aa  Claaa  I. 
lhaaa  aUadarda  do  not  apply  to  eendltlona  braufht  aboat  bp  natural  aauaaa. 

Fw  fMyoaa  of  dlattnctlon  aa  to  aaa,  natara  uaad  or  propoaad  for  public  uator  aupplp  aball  ha  ao  4aal|natc4. 
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TABLE  l4 

NEW  ENGLAND  INTERSTATE  WATER  POLLUTION  CONTROL  COMMISSION 

CLASSIFICATION  AND  STANDARDS  OF  QUALITY  FOR  COASTAL  AND  MARINE  WATERS 
(As  Revised  end  Adopted  April  18,  1967) 

STANDARDS  OF  WATER  QUALITY 


A 


' \ >cr  ' 

^©Tv®  k-'cut  #©  t^S, 

?>'  '''J  \ 

— A\^wks3u:iy  y ^ 

'f  MELWSrCSD  /'S  " 

\ ^ fc  I '*'* 

WESTFORD ' / sJsiU-ERICA 

^ SI 

\ .r  • / 


NEwBUaY 


commonwealth  of  MASSACHUSETTS 
WATER  RESOURCES  COMMISSION 

MERRIMACK  RIVER  BASIN 
CLASSIFICATION 

WATER  USE  CLASSES  - ® (§)  © (O)  (s^  (0)  @ 
— CHANGE  CLASSIFICATION 
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Plate  No  5 
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GENERAL  CLIMATOLOGY 


Included  herein  is  the  climatology  for  the  Merrimack  River  Basin , 

As  noted,  the  elevations  within  the  basin  area  vary  and  offer  the 
planner  added  information  with  respect  for  design  of  sewage  disposal 
facilities. 

A brief  climatic  description  found  in  the  Fitchburg-Leominster  Area 
is  also  included  as  it  is  more  in  the  central  part  of  the  State  of 
Massachusetts  and  is  not  on  the  mainstream  of  the  Merrimack  River. 

The  climate  in  the  Merrimack  River  Basin  can  be  characterized  as 
our  of  moderately  warm  svmmers,  cold  winters,  and  ample,  well  distrib- 
uted rainfall.  During  the  4 months  of  December,  January,  February  and 
March,  the  mean  daily  temperature  below  1,000  feet  elevation  will  be 
less  than  32®F.  most  of  the  time.  Long  time  weather  records  indicate 
that  below  zero  temperatures  below  the  1,000  feet  elevation,  will  occur 
15-20  days  during  these  4 months.  Snowfall  will  seldom  exceed  80 
inches  below  the  1,000  foot  level,  but  storms  of  1 inch  or  more  of  snow 
may  occur  about  20  days  during  the  6 month  winter  period. 

Freezing  temperatures  will  also  occur  during  March,  April,  October 
and  November. 

At  elevations  higher  than  1,000  feet,  the  suamiers  are  cooler  with 
more  rain;  the  winters  are  colder  with  more  snow  cover. 

During  the  summer  months  of  June,  July  and  August,  the  daily  mean 
temperature  will  average  about  65^  F<  Ninety  degrees  temperatures  of  or 
more  seldom  occur  and  there  only  for  short  duration.  Ni^ts  are  cool 
throu^out  the  simmer.  Rainfall  averages  about  3*6  Inches  month  and 
fairly  well  distributed  from  April  to  October. 
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G.  AGRICULTUES 


The  number  of  farms  and  acres  in  farms  have  been  declining,  during 
the  last  two  decades.  Since  1958  over  100,000  acres  of  farmland  have 
been  converted  to  urban  uses.  According  to  the  1950  U.S.  Cens\is,  there 
were  about  12,500  farms  in  the  Merrimack  Basin;  in  1964  there  were 
3,655  of  which  more  than  50  percent  were  less  than  100  acres.  Of  the 
1705  feurms  that  were  larger  than  100  acres,  53  had  more  than  200  acres 
from  which  crops  were  harvested  each  y.ear;  223  had  from  100  to  200 
harvested  acres.  Most  of  the  remaining  acreage  in  these  farms  was 
forestland.  Nearly  hsilf  of  the  farmers  derive  a considerable  amount 
of  their  income  from  off-farm  ert^ployment. 

It  is  estimated  that  there  are  153,000  acres  of  cropland,  4l,000 
acres  of  pasture,  and  2,339»300  acres  of  privately  owned  forest  land. 

Sixty  four  percent  of  the  cropland  acresge  is  in  hay  crops,  11 
percent  in  com  or  truck  crops^and  the  remaining  25  percent  in 
miscellaneous  uses. 

For  the  most  part,  the  average  acreage  of  specific  crops  per 
farm  is  small.  Few  farms  have  more  than  20  acres  of  com;  and  few  have 
more  than  10  acres  of  truck  crops  except  those  in  Hillsborou^,  Mid- 
dlesex, and  Worcester  Counties.  Hay  crops  average  about  25  acres 
per  farm,  but  several  of  the  livestock  fsurms  have  much  larger  acreages. 

Irrigation  is  not  vised  extensively,  except  on  sandy  soils  used 
for  growing  truck  crops. 

Crop  Potential 

Crop  production  in  most  of  the  Basin  centers  around  the  production 
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of  corn  silage  and  hay  crops  for  livestock  feed.  Truck  crop  farms 
and  orchards  are  common  in  southern  New  Hampshire  and  parts  of  Massa- 
chusetts. There  is  ample  market  potential  for  more  agricultural  pro- 
duction, both  livestock  products  and  vegetables,  but,  as  mentioned 
above,  agriculture  has  been  declining  for  several  years. 

It  is  possible,  with  irrigation  that  the  acreage  of  truck  crops 
could  be  increased,  especially  on  the  level  sandy  soils  in  southern 
New  Hampshire.  Most  of  this  potential  acreage  is  now  in  trees.  Some 
farms  could  expand  their  livestock  production,  but  it  appears  that  this 
would  occur  to  a very  limited  extent.  Irrigation  with  v;astewater, 
while  it  could  increase  crop  production,  is  not  the  limiting  factor  in 
the  livestock  industry.  Crop,  and  livestock  management  are  prerequisites. 
Lack  of  farm  labor,  and  economically  sized  units  for  present  dairy 
farms  are  also  inportant  limiting  factors. 

A large  part  of  the  present  forest  land  is  capable  of  producing 
substantial  quantities  of  commercially  valuable  timber.  The  Basin’s 
potential  for  timber  production  is  great  and  there  is  no  doubt  that, 
good  forest  management  practices  could  contribute  materially  to 
needs  of  timber-based  industries,  and  can  be  done  without  the  addition 
of  wastewater.  However,  the  possibility  of  using  wastewater,  especially 
on  sandy  soils,  for  Christmas  tree  production  should  be  considered. 

Soil  Conditions 

The  soils  in  the  Basin  are  glacial  in  origin.  Large  areas  are  vin- 
derlald  with  glacial  till,  others,  in  the  glacial  outwash  or  glacial 
lakes,  have  sand  and  gravel  in  the  substratum.  A large  percent  of  the 
soils  are  stony  to  extremely  rocky,  sandy,  and  steep. 
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Figure  | —Soil  series  in  relation  to  topograph}'. 
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Figure  1 depicts  the  kinds  of  •oil  in  relation  to  topography. 

Soil  textures,  slopes,  and  kinds  of  soils  are  extremely  fragmented. 

There  are  few  large  contiguous  eoreas  of  uniform  soil  conditions  which 
are  suitable  for  handling  7 million  gallons  of  wastewater  per  week. 

Good  disposal  sites  are  interspersed  with  soils  having  severe  limitations 
that  cannot  economically  be  overcome. 

Nearly  80  percent  of  the  soils  have  severe  limitations  for  dis- 
posal of  effluent.  These  areas  are  either  poorly  drained,  excessively 
drained,  steep,  rocky,  or  shallow  to  bedrock. 

Gloucester,  and  Paxton  soils  are  the  most  common  throughout  the 
Basin.  They  occur  in  relatively  large  areas  as  compared  with  other  major 
kinds  of  soils  suitable  for  disposal  sites.  Berman, 

Merrimac  and  Windsor  are  three  other  kinds  of  soil  that  occur  in  large 
areas . 

With  the  exception  of  the  soils  that  are  poorly  drained,  shallow 
to  oedrock,  extremely  rocky,  or  ste^  slopes,  all  the  soils  could  be 
irrigated.  However,  because  of  characteristics  such  as  depth  to  an 
inpervious  layer,  infiltration  rates,  waturholding  capacity,  or  cation 
exchange  capacity  there  are  limits  to  the  amount  and  rates  of  applica- 
tion. In  addition,  physical  conditions  such  as  size  of  area,  slope,  i 

and  stoniness  affect  the  sutiability  and  efficiency  of  land  disposal 

of  effluent  or  sludge.  j 

The  following  generalized  soil  gro\q>s  describe  the  conditions  of  ' 3 

the  major  kinds  of  soil  in  the  Basin.  | 

Group  1 I 

Deep,  somewhat  excessively  drained  sandy  loams,  and  fine  sandy 


I-G-4 


loam  glacial  till  soils.  Subsoils  are  us\ially  coarser  than  the  surface 
material,  and  stones  or  gravel  are  present  at  1^  to  2 feet  of  the 
surface  and  in  many  cases  the  stones  are  on  the  surface;  slopes  range 
from  3 to  more  than  25  percent.  The  lateral  flow  of  the  water  in  the 
soil  profile  is  slow,  which  affects  the  rate  and  frequency  of  irrigation 
in  order  to  avoid  raising  the  water  table  to  within  5 feet  of  the  sur- 
face. These  soils  often  occur  in  areas  of  80  acres  or  more  in  size. 

Gloucester  and  Herman  are  typical  of  soils  in  this  group.  These  soils 
have  slight  to  moderate  limitation  for  use  of  wastewater  if  the  slope 
is  less  than  15  percent.  There  are  about  980,000  acres  of  these  soils 
of  which  about  60  percent  have  slopes  over  15  percent.  Because  of 
steepness  of  slopes,  and  many  small  areas  of  less  than  80  acres,  or 
I extreme  stoniness,  only  about  1 percent  appear  to  be  suitable  for  waste- 

j water  disposal.  A higher  percentage  is  suitable  for  spreading  digested 

I sludge,  especially  the  isolated  fields  of  hay  and  pastxire. 

i 

Group  2 

1 

j Deep,  droughty,  rapidly  permeable,  glacial  outwash  loamy  sands. 

I Some  may  contain  gravel  in  the  subsoil.  Waterholding  capacity  is 

i 

usually  about  0.5  inch  per  foot  of  depth.  About  75  percent  of  these 
soils  are  on  slopes  from  0-15  percent.  Hinckley,  Merrimac,  and  Windsor 
are  the  most  common  soils  in  this  group  and  frequently  occur  in  areas 
of  60  acres  or  more.  Becavise  these  soils  are  excessively  drained,  and 
have  a low  renovating  capacity  they  have  severe  limitations  to  over- 
come for  Bofe  use  of  wastewater.  There  are  about  37^,000  acres  in  this 

soil  grovg?  of  >diich  about  15  percent  are  suitable  for  applying  wastewater  ti 

S 

after  establishing  proper  measures. 
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Glacial  till  soils  that  have  an  impervious  or  hard  pan  layer  at 
1-^  to  3 feet  below  the  surface.  This  layer  may  vary  from  a few  inches 
to  several  feet  in  thickness.  These  soils  occur  on  slopes  ranging  from 
3 to  25  percent.  The  soil  above  the  pan  is  well  to  moderately  well- 
drained  sandy  loam  to  loam  material,  with  good  waterholding  capacity, 
but  infiltration  through  the  pan  is  slow.  Although  stones  are  often 
present,  there  are  small  areas  that  are  free  of  stones.  With  the  exception 
of  Paxton  soils,  all  other  soils  occur  in  relatively  small  acreages. 

Other  soils  in  this  group  include  Acton,  Becket,  Essex  and  Woodbridge. 

The  soils  in  this  group  have  moderate  limitations  if  the  slope  is 
less  than  15  percent.  There  are  about  375,000  acres  in  this  group. 

It  is  estimated  that  about  2 percent  are  suitable  for  wastewater  disposal. 
The  remainder  are  either  inaccessible  in  small  tracts,  too  steep, 
or  too  stony  for  good  distribution  systems. 


Deep,  very  fine  sandy  loams  along  flood  plains  of  the  major  streams. 
These  soils  have  severe  limitations  for  wastewater,  but  can  be  over- 
come. They  are  well-drained  and  rapidly  permeable.  Low  bottom  areas 
are  visually  flooded  every  spring,  whereas  the  high  bottom  areas  are 
seldom  affected.  Subsoils  usually  consist  of  coarser  material  than  the 
surface.  Waterholding  capacity  ranges  from  1.5  to  2 inches  per  foot. 
These  soils  occur  in  small  acreages  in  the  upper  reaches  of  the  Basin, 
but  there  are  some  large  contiguous  acreages  of  Agawam  and  Ondawa  in 
the  centr«il  and  southern  flood  plains.  Soils  in  this  group  total 
about  49,000  acres.  There  are  a few  large  areas,  on  the  high  bottoms 
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along  the  Merimack  that  are  siiitahle  for  wastewater  disposal  after 
water  management  measures  are  established.  Digested  sludge  coiild 
be  used  on  most  of  the  cultivated  areas. 

Groaq?  $ 

Deep,  well  to  moderately  drained  loams  and  silt  loams.  Stones 
and  cobbles  are  often  present.  Slopes  range  from  0 to  more  than  25 
percent.  When  the  slopes  are  less  than  15  percent  these  soils  have 
slight  to  moderate  limitations  for  wastewater  disposal. 

Charlton  is  the  major  kind  of  soil  in  this  group  and  occurs  through- 
out most  of  the  Basin.  Belgrade  and  Berkshire  soils  also  occur,  but 
to  a lesser  degree.  There  are  about  97^000  acres  in  this  group.  Many 
occur  in  proximity  with  soils  in  groups  1 and  2.  There  are  a few  large 
areas  of  these  soils,  but,  for  the  most  part,  the  areas  are  small, 

Grotga  6 

This  gro\Q>  consists  of  shallow  soils.  They  are  usually  droughty 
because  of  the  limited  depth  to  bedrock.  They  occur  most  often  on 
steep  forested  slopes  of  more  than  15  percent,  and  often  in  large 
tracts  of  300  acres  or  more.  They  have  severe  limitations  for  waste 
disposal.  These  shallow  soils  account  for  nearly  20  percent  of  the  area 
in  the  Basin,  None  of  the  soils  in  this  group  has  been  selected  for 
wastewater  or  sliidge  disposal. 

Grotg)  7 

Poorly  drained  soils  with  textures  ranging  from  sands  to  silts. 

They  may  be  seasonally  to  permanently  wet  because  of  the  high  water 
table.  Infiltration  ranges  from  slow  to  moderate.  Some  of  the  soils 
are  non-stony,  others  may  contain  gravel  and  stones.  Areas  of  soils  in 
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this  group  are  xisually  small  as  they  occur  in  the  intermittent  drainage 
ways.  Because  of  highwater  tables,  either  all  or  most  of  the  year, 
these  soils  have  severe  limitations  for  disposing  of  wastes.  There  are 
about  305,000  acres  in  the  Basin;  none  has  been  selected  for  waste 
disposal. 


BUMHER  AOT  KINDS  OF  FASI-;S  IN  THE  SASIN 
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Ground  Water  in  the  Basin:  ] 

I 

1 

Subsurface  Units  - Ground  water  within  the  Merrinack  River  Basin  occurs 
in  three  major  subsurface  units;  bedrock,  i^lacial  till,  and  stratified 
unconsolidated  deposits.  Ground-water  occurrence  depends  on  jjorosity  of 
the  units  and  movement  depends  on  permeability  (relative  ease  with  which 
the  unit  can  transmit  a liquid ) . 

Bedrock  - The  rocks  v^hich  underlie  the  basin  are  hard  and  com- 
pact. The  frequency  and  distribution  of  fractures  (the  only  significant 
source  of  porosity  and  permeability  in  these  rocks)  are  highly  variable, 
but  commonly  limited  to  an  extent  that  essentially  prohibits  any  ground 
water  management  program  which  would  include  planned  water  storage  in 
and  transmission  through  these  rocks. 

Glacial  Till  - The  till  commonljr  contains  an  unsorted  mixture 
of  clay,  silt,  sand,  gravel,  and  boulders.  These  deposits  are  wide- 
spread and  commonly  overlie  bedrock,  but  the  average  thickness  of  till 
may  be  only  10  to  20  feet.  Porosity  mac,’’  exceed  30  percent,  but 
permeability  is  low  because  of  the  poor  sorting  and  silt  and  clay  content. 

These  thin  deposits  provide  limited  ground  water  storage  potential,  and  j 

the  low  lateral  permeability  results  in  slow  ground  water  movement.  j 

These  properties  present  very  severe  limitations  for  any  proposed  | 

ground  water  management  program.  ji 

stratified  Unconsolidated  Deposits  - Moat  of  the  stratified  | 

water-laid  deposits  were  formed  during  late  glaciail  and  eeirly  post 
glacial  time. 

I 
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Very  fine  sand,  silt,  and  clay  deposits  have  relatively  high 
porosity  but  low  permeability,  similar  to  till.  The  water  table  is 

commonly  close  to  the  surface,  particularly  during  the  early  part  of  | 

the  growing  season.  This  limits  additionaJ.  ground  water  storage  ! 

1 

potential,  and  the  low  permeability  hinder  lateral  water  movement.  | 

Consequently,  severe  limitations  are  imposed  on  any  ground  water  j 

management  program. 

A 

Sand,  and  sand  and  gravel  deposits  have  high  porosity  and 
relatively  high  permeability.  These  deposits  commonly  occur  within  the 
valleys  of  the  Merrimack  River  and  its  major  tributaries.  Some  of  these 
deposits  form  the  best  aquifers  within  the  basin.  Where  the  thickness 
of  these  deposits  exceeds  30  feet  and  the  depth  to  the  water  table  is  at 
least  10  feet,  there  is  adequate  additional  storage  capacity  and  a 
sufficient  rate  of  lateral  ground  water  movement  to  allow  a carefully 
planned  ground  water  maneigement  program. 

Natural  Grotmd  Water  Recharge  and  Discharge  - The  natural  water 
table  always  slopes  toward  the  streams  (except  perhaps  for  very  short 
periods  at  high  flows) ; hence,  gro\md  water  is  almost  always  recharging 
the  streams.  Recharge  to  the  ground  water  exceeds  ground  water  dis- 
chsurge  following  periods  of  ”heavy"rainfall  and  diuring  snowmelt.  At 
these  times  the  water  table  rises.  The  water  table  declines  during 

periods  of  little  rain  and  dxiring  most  o_f  thej^rowing  season,  Rechargq,  dwing  I 

the  late  fall,  winter,  and  spring  generally  replaces  all  ground  water  i 

storage  deficiencies. 

( Average  annual  precipitation  within  most  of  the  basin  is  1*0  to  45 

Inches,  but  may  exceed  60  inches  in  the  White  Mountains  of  New  Hampshire. 
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Average  annual  stream  runoff  is  l6  to  22  inches  in  most  of  the  baisin, 
but  may  exceed  40  inches  in  the  White  Mountains,  The  remainder  of  pre- 
cipitation is  "lost"  as  evapo-transpiration.  It  is  estimated  that 
ground  water  discharge  contributes  50  to  60  percent  of  stream  runoff 
in  the  southern  and  central  parts  of  the  basin  and  Uo  to  50  percent 
in  the  northern  part.  Ground  water  recharge  must  equal  ground  water 
discharge  because  hydrographs  of  vrells  within  the  basin  demonstrate 
that  there  are  no  "long 'term"  trends  in  increase  or  decrease  of  under- 
ground storage. 

Potential  Areas  for  Artificial  Recharge: 

Potential  areas  are  limited  to  the  coarser-grained  stratified  un- 
consolidated deposits.  Because  precipitation  provides  adequate  recharge 
to  ground  water,  there  is  difficulty  in  locating  storage  space  for  large 
amounts  of  artificially  recharged  water.  Further,  where  limited 
space  is  available,  any  recharged  water  will  raise  and  increase 

the  slope  of  the  water  table  and  thus  promote  more  rapid  movement  of 
water  toward  a stream  or  river.  This  additional  water  storage  would 
be  temporary,  perhaps  only  for  a few  weeks. 

The  deeper  it  is  to  the  water  table  and  the  thicker  the  saturated 
zone,  the  greater  the  amount  of  water  that  can  be  recharged  in  these 
stratified  deposits.  Certain  high  terraces  along  the  rivers 
are  the  best  areas  for  artificial  recharge,  but  the  high  bottom  flood 
plain  terraces  may  have  limited  potential.  In  areas  where  the  water 
table  is  less  than  10  feet  below  the  surface  and  spray  irrigation  of 
crops  is  practiced,  discharge  wells  might  provide  limited  additional 
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short-term  storage  space  by  lowering  the  water  table.  These  areas  are 
considered  in  the  section  on  proposals  for  land  waste  disi>osal  systems. 

The  possibility  of  forcing  effluent  directly  into  ground  water  by 
injection  wells  is  not  feasible.  Even  a moderate  scale  re- 

charge operation  would  have  to  use  relatively  shallow  wells  in  sand 
and  gravel.  For  injection  in  this  environment  the  effluent  would 
need  tertiary  treatment  to  avoid  polluting  these  aquifers.  Furthermore, 
the  additional  expense  of  fluid  injection  into  already  full  aquifers 
would  be  unwarranted. 

Mineral  Composition  of  Subsurface  Units; 

The  bedrock  units  within  the  basin  are  mostly  granitic  rocks, 
gneisses,  and  schists.  The  minerals  generally  common  to  all  include 
quartz,  feldspar,  mica,  amd  iron-magnesium  minerals.  The  till  and 
stratified  deposits  were  derived  from  the  phj'-sical  and  chemical  weathering 
products  of  the  rocks.  Because  these  deposits  are  young  (geologically) 
and  because  they  were  formed  primarily  from  physical  weathering  products, 
these  deposits  are  similar  in  composition  to  the  original  bedrock. 

Boulders  and  cobbles  are  generally  rock  fragments.  Sand  is  com- 
monly quartz  and  feldspar  grains  with  very  little  mica  and  iron -magnesium 
minerals.  Silt  is  similar  to  sauid  except  it  commonly  has  more  mica. 

Clay  is  ground  up  clay-sized  particles  having  a high  percentage  of  quartz 
and  some  feldspar,  mica,  and  iron  oxides  as  well  as  the  real  claj'-  minerals 
(hydrous  alxminum  silicates). 

Land  Disposal  of  Wastewater  from  Communities  within  the  Merrimack 
River  Basin: 


Preliminary  consideration  of  possible  land  disposal  sites  for  disposal  of 


effluent  frcxa  communities  within  the  Basin  is  given  in  the  seven  "Proposals 
for  Land  Vfaste  Disposal  Systems"  rather  than  particular  geographic 
locations.  Discussion  of  the  feasibility  of  these  proposals  will  include 
the  interrelated  factors  of  soil  tn>e,  hj^drogeology,  and  topographic 
position.  Limited  land  areas  stilted  to  waste  dispesal  occur  near  the 
communities. 

The  following  "Criteria  for  Assessing  Ground  Water  Management  Sites" 
for  various  hydrogeologic  conditions  and  topographic  position  are  meant 
to  focus  attention  on  some  of  the  important  parameters  and  to  serve 
as  spring  boards  for  discussion. 


i 

i 


Sites  outside  of  the  Merrimack  River  Basin  - 


1.  Coastal  Lowland  of  Soutto'festem  Maine  - There  are  large  aresis  of 
consolidated  stratified  deposits  in  the  coastal  lowlands  of  southwestern 
Maine.  These  deposits  were  formed  in  late  glacial  and  early  post- 
glacisil  time  when  sea  level  was  considerably  higher  than  the  present 
time.  Glacial  melt-water  streams  transporting  material  derived  from 
the  glacier  deposited  stratified  sediment  in  both  fresh  water  and  near- 
shore marine  areas. 

Stratified  sand  and  sand  and  gravel  dei>osits  form  outwash 
plains  and  deltaic  deposits.  Grain  size  is  generally  coarser  to  the 
northwest  and  becomes  finer  seaward.  These  deposits  are  locally 
thicker  than  100  feet,  but  generally  become  thinner  seaward.  Dei>oeits 
of  silt  and  clay  locally  grading  to  silt  and  very  fine  sand  occur  in 
large  areas  of  the  coastal  lowlands  and  the  lower  part  of  stream 
veilleys.  Layers  of  medium  sand  of  varying  thickness  may  occur  within 
these  deposits.  In  some  areeus  silt  and  clay  may  underlie  stratified 
sand  and  gravel. 

Depth  to  the  water  table  varies  greatly,  but  in  much  of  the 
area  seasonal  high  water  table  is  within  5 feet  of  the  surface. 

Ground  water  management  associated  with  spray  irrigation  would  be 
possible  in  the  sand  and  sand  8uid  gravel  deposits,  but  dewatering 
systems  would  be  necessary  in  much  of  the  area. 
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East  of  the  Sanford  Airport  (see  l^'’drolO{3ic  Investigations 
Atlas  HA-76)  are  25  to  30  square  miles  which  might  be  suitable  for 
spray  irrigation.  This  area  should  be  investigated  further. 

2.  Coastal.  Lov/land  of  Southeastern  New  Hampshire  - The  origin  of 
unconsolidated  stratified  dei>osits  in  the  coastal  area  of  New  Hampshire 
is  similar  to  the  origin  of  the  southwestern  Maine  deposits.  Some 
areas  have  moderately  extensive  sand  plains  and  smaller  areas  of  sand 
and  gravel  which  would  permit  irrigation  and  ground  water  management  on 
a modest  scale.  V7ithin  20  miles  of  the  coast  clay,  silt,  and  sand 
deposits  are  exposed  over  large  areas  and  underlie  some  of  the  sand  plains. 
Low  permeability  of  these  deposits  would  make  ground  water  management 
difficult. 

3.  Connecticut  River  Valley,  Massachusetts  - There  axe  large  areas 
of  unconsolidated  stratified  deposits  in  the  Connecticut  River  Valley. 
Except  for  the  margins  of  this  broad  valley,  most  of  the  deposits 

are  fine-grained  outwash  and  glacial  lake  deposits.  Fine  sand,  silt, 
and  clay  deposits  are  commonlj'-  thick  - more  than  500  feet  in  some 
places . 

Depth  to  the  water  table  is  highlj'^  variable,  but  commonly 
close  to  the  surface  in  areas  of  lower  elevations.  The  predominance  of 
silt  and  clay  results  in  very  low  permeability.  Consequently,  ground 
water  management  would  be  very  difficult.  The  generall^’^  distribution 
of  these  deposits  are  shown  on  Hydrologic  Investigations  Atlas  HA-2U9. 

U.  Southeastern  Massachusetts  - Unconsolidated  stratified  deposits 
occur  in  broad  areas  of  valleys  and  extensive  plains.  There  are  both 
sandy  glacial  outwash  deposits  and  fine  sand,  silt,  and  claj'  glacial 
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lake  deposits.  Thickness  of  these  deposits  varies  greatly  from  large 
areas  of  shallow  bedrock  to  stratified  deposits  which  exceed  100  feet 
in  thickness. 

Depth  to  the  water  table  varies  from  at  or  near  the  surface 
in  shallow  bedrock  areas  to  more  than  50  feet  in  some  of  the  higher 
parts  of  sand  plains.  Ground  water  management  programs  are  possible 
where  the  deposits  are  thick,  but  dewatering  systems  may  be  required 
in  some  areas.  (See  I^ydrologic  Investigations  Atlas  HA- 300  and  Ground 
Water  Favorability  Map  of  Brockton-Pembroke  Area,  Mass.) 

Glacial  till  is  much  sandier  and  thicker  in  southeastern  Mas- 
sachusetts than  in  the  Merrimack  River  Basin.  The  permeability  of 
till  ma3>-  be  high  enough  locally  to  permit  ground  water  management.  On 
western  Cape  Cod,  thick  stratified  sands  and  sandy  till  areas  may  offer 
potential  for  spray  irrigation  and  ground  water  management, 

I.  POPULATION  SERVED  BY  SEWERS  IN  THE  STUDY  AREAS 

Table  No.  21  indicates  the  existing  and  projected  population  sewered 
in  the  Areas  of  Study. 

In  general,  the  percentage  of  i>opulation  sewered  will  increase  during  the 
future^  years,  except  in  areas  such  as  the  Winnipesaukee  River  auid  the 
Nashua,  Concord -Manchester  Areas  which  are  expected  to  grow  more  rapidly 
during  the  period  of  1990  to  2020.  These  are  basically  new  developable 
areas  of  considerable  size  and  where  zoning  may  be  conducive  to  private 
type  sewage  disposal  systems  for  a number  of  years. 

In  addition,  there  have  been  nxmerous  efforts  by  the  Federal,  State 
€utd  Local  governments  as  well  as  interested  private  groups  and  individuals 
to  reduce  and  eliminate  pollution  to  provide  high  health  standards.  The 
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need  for  wastewater  management  is  one  of  the  most  urgent  problems 
facing  communities  of  the  entire  region.  This  is  basically  due  to 
the  increase  in  population,  concentrated  effluents,  poor  subsurface 
conditions  and  overloading  existing  systems  with  insufficient  treatment. 

The  collection  euid  treatment  of  sanitary  and  industrial  wastes 
must  be  heindled  properly  in  order  to  avoid  serious  health  problems. 

Discharging  raw  sewage  into  a stream  or  into  the  surface  of  the  land  is 
an  obvious  health  hazard.  Not  so  obvious  are  the  dangers  resulting  from 
inadequate  or  improperly  functioning  private  septic  tank  systems.  Often 
the  effluent  being  discharged  into  the  ground  or  soil  eventually  pol- 
lutes water  supplies. 

The  rapid  growth  of  the  population  and  other  activities  throughout 
the  Merrimack  Basin  and  Boston  Metropolitan  Area  is  expected  to  continue 
and  it  is  important  that  these  new  areas  of  growth  be  served  with 
adequate  sewerage  and  pollution  abatement  sj'-stems. 

The  discharge  of  sewage  and  pollutants  into  a stream  causes  severe 
problems  from  the  point  of  discharge,  throughout  the  stream  and  eventually 
into  the  receiving  major  body  of  v/ater. 

Pollution  in  the  rivers  of  the  Merrimack  River  Basin,  such  as  the 
Merrimack  and  the  Nashua  Rivers  create  further  problems  because  of  j 

their  crossing  state  lines.  The  pollution  in  these  cases  cause  abnormal  I 

j 

coordination  and  concern  between  the  Federal  government  and  the  State 
governments  involved.  The  efforts  are  time  consming  and  costly. 

The  most  important  limitation  of  existing  sewerage  systems  is  in  ; 

the  degree  of  treatment  provided.  The  advances  of  industry  and  the 
use  of  concentrated  chemicals  and  their  v;aste  products  involved  produce 


enormous  problems  and  search  for  an  economical  and  feasible  disposal 
system.  Treatment  plants  must  become  more  sophisticated  so  that  our 
streams  can  be  saved  for  water  supply  sources,  and  aesthetic  and  recrea- 
tional objectives. 

In  view  of  the  pollution  problems,  which  have  been  rapidly  creepiivg 
up  to  mountainous  proportions,  it  becomes  necessary  to  coordinate  land 
use  and  population,  and  water  and  waste  projections  for  immediate  and 
futxire  needs. 

Authorities  have  been  cognizant  of  these  inter-related  problems  and 
affirmative  action  has  been  taken  at  all  echelons  of  government  to  cope 
with  the  pollution  problem.  Coordination  eind  funding  as  well  as  proper 
planning  and  timing  are  factors  requiring  consideration,  Bie  definition 
and  organization  of  sanitary  sewerage  districts  will  be  a very  significemt 
factor  in  the  development  of  an  adequate  plan  for  the  total  needs  of  the 
Merrimack  River  Basin.  Logical  sewerage  districts,  based  upon  costs  and 
topographical  considerations,  do  not  usually  conform  to  city/town  or  even 
state  boundaries,  so  that  an  Increasing  amount  of  Inter-conmunity  and 
interstate  coordinatiori  and  cooperation  will  be  required  if  the  goals  of 
maximum  economy,  efficiency,  official  operational  coordination,  and  ■on- 
itoring  of  pollution  abatement  are  to  be  realized. 

'Rie  history  of  efforts  by  towns  and  groups  of  coimaunltles  to  plan 
eoid  construct  sewage  collection,  treatment  and  disposal  systeins  is  one 
of  record.  Varioiu  consulting  engineering  finas,  health  agencies  and 
ecologists  have  made  extensive  studies  and  reconimendatlons  to  solve  the 
sewage  problem  for  both  dcssestlc  and  Industrial  wastewater. 


} 
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Thrcu.-^hout  the  J^erriipack  River  Basin,  especially  in  the  hi'^her 
populated  and  industrial  areas,  cities  and  to^ms  have  coordinated  their 
pollution  abatement  acti\'ities  because  of  their  pronimitj’’  to  each  other, 
topographical  and  natural  drainage  aspects  and  for  the  purpose  of 
reducing  costs  of  se\-;agc  facilities.  As  previously  mentioned  the  state 
and  county  governments  have  augmented  the  planning  by  the  tovms  to 
establish,  and  assist,  the  sev/er  districts. 

In  Massachusetts  and  Ne\'7  Hampshire  the  ma,^or  groups  of  cities  and 
towns  which  have  formed  commissions  and  regions  for  pollution  control 
of  sewage  are  as  follcrt'fs: 

Massachusetts 

Northern  Middlesex  Area  Commission  (Formerly  Greater  Lowell  Area 

Planning  Commission) 

Billerica  LOT^ell  Westford 

Chelmsford  * pepperell 

Dracut  * Tewksbuig'- 

Dunstable  Tjmgsborou.gh 

* Participants  in  the  Proposed  Lowell  Regional  Sewa/^e  Treatment 

Plant. 


Central  Merrimack  Valley  Region 

Amesburj'  Methuen  ** 

Andover  **  Newbury 

Groveland  * Georgetovm 

Haverhill  * Boxford 

Lawrence  **  Merrimac 


Nw^buryport 
North  Andover 
VJest  Newburj'- 
Salisburj' 
Ro\'7ley 


* Participants  in  the  Haverhill  Region  Sewerage  Disposal  District 


**  Participants  in  the  Greater  Lawrence  Sanitary’’  District 


L'ew  Hampshi 

The  city  of  Nashua  a^id  the  to^m  of  Hudson  are  joining  to  utilize 
the  city  of  Nashua  facilities. 

The  towns  of  Auburn,  Derrj'  and  Londonderrj--  are  going  to  connect 

into  the  city  of  Manchester  Cnnitar','  System. 
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TABLE  NO.  21 


Fif^res  besel  on  Anderson-Nichols  & Co.,  Inc.  projections 


TABLE  NO.  22 


1 


1 


EXISTING  TYPES  OF  MUNICIPAL  SEV/AGE  SYSTEMS 


Lovell-Lawrence-Iiaverhill 


Fitchb\irR -Leominster 


Nashua 


Manchester 


Concord 


City /Town 

Haverhill  Region 
Lawrence  Region 
Lowell  (incl.  Dracut) 
Chelmsford 
Tewksbury 
Billerica 


Fitchburg 

Leominster 

Lunenburg 

Westminster 


Nashua 

Merrimack 

Hudson 


Manchester 
Gof fstown 
Hookset 
Bedford 


Concord 

Pembroke 

Bow 


Type  of  System 

Combined 

Combined 

Combined 

None 

None 

Combined 


Combined  & Sanitarj'- 
Combined  & Sanitary 
Combined  & Sanitary 
None 


Combined 

Combined  & Sanitary 
None 


Combined 

Combined 

Combined  & Sanitarj'- 
None  (Some  discharges 
to  Manchester) 


Mostly  Combined 
Combined 

None  (Some  discharges  to 
Concord) 
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TABLE  NO.  22  (Cont'd) 


EXISTING  TYPES  OF  MUNICIPAL  SEWAGE  SYSTEt^IS 


Winnipesaukee  River 


City /Town 
Laconia 
Belmont 
Winnisquam 
Northfield 
Tilton 
Sanbornton 
Franklin 


Type  of  System 
Combined  & Sanitarj-^ 
None 
None 
None 
Combined 
None 
None 
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J.  PRESENT  ESTIMATED  POLLUTION  IN  THE  AREAS  OF  STUDY 


The  rivers  involved  in  this  study,  basicall3'^  the  Merrimack,  North 
Branch  Nashua  and  the  Winnipesaukee  Rivers  are  polluted  the  dischar(3e 
of  raw  and  or  partieilly  treated  municipal,  industrial  and  stormwater 
wastes  for  most  of  their  lengths.  The  wastewater  flow  into  the  streams 

pollutes  than  physically,  bacteriologically  and  chemically* 

Considerable  effort  has  been  undertaken  by  the  states  and  munici- 
palities to  correct  this  polluted  condition  as  can  be  seen  in  the  im- 
plementation programs  described  in  tables  later  in  this  Appendix. 

In  generatl,  four  major  water  using  industries,  namely  tanning, 
meat  packing,  paper  manufacturing  and  textiles  contribute  to  the 
pollution.  Two  other  industries  which  are  producing  problems  are 
plastics  and  metal  finishing.  Numerous  private  business  firms  have 
provided,  or  are  in  the  process  of  providing,  pretreatment  of  wastes 
from  their  plants  which  will  enhance  the  quality  of  the  river  water 
and  simplify  municipal  treatment  needs  now  and  in  the  future. 

Practically  all  of  the  sewers  in  the  study  areas  are  of  the  combined 
type  and  the  separation  of  stormwater  presents  exhorbitant  costs  to  the 
communities. 

The  estimated  breakdown  of  Municipal  and  Industrial  wasteloads  for 
the  various  areas  of  study  axe  shown  in  Table  23  and  23a  - 23t . 

In  each  of  the  areas  an  investigation  was  made  to  determine  the 
nun^er,  size  and  location  of  the  existing  wastewater  discharge  points 
which  empty  directly  into  the  streams  in  each  study  area.  These  dis- 
charge points  are  shown  on  Plates  8 through  12  and  in  general  are 
combined  tyoe  sewers  which  includes  domestic  and  industrial  wastewater, 
and  stormwater  effluent. 
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Table  23a 

LO  W L ].  - E A W R EN  C E - 1 lA  V E R 1 1 1 JL  L 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


1970 


Flow 


mgd 

59.  7 

BOD 

mg/1 

171 

Ib/day 

85, 300 

SS 

mg/1 

220 

Ib/day 

109, 500 

Flow 


mgd 

59.  7 

SOD 

mg/1 

171 

Ib/day 

85, 300 

SS 

mg/1 

220 

Ib/day 

109,500 

! 

* 

f. 

» 

i 


Note;  Municipal  wastewater  includes  industrial  wastes. 

* Prior  to  treatment. 

**  After  treatment. 
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Table  23b 

MERRIMACK  RIVER  BASIN 
WASTE  WATER  MANAGEMENT  STUDY 

MUNICIPAL  WASTES 
FITCHBURG- LEOMINSTER  AREA 


Vlastc  Concentrations 


Municipalitie  s 
Served 


Fitchburg 

1970 


Leominster 

1970 


43,  343 


32, 939 


Population 

Served 

Sewage 

Flows 

Influent 

Effluent 

BOD 

Sus.Solids 

BOD 

Sus.Solids 

(mgd) 

mg/1 

mg/1 

mg/1 

mg/’ 

43, 300 

6.  3 

348 

348 

52 

52 

26, 300 

4,  5 

244 

244 

37 

37 

Lunenberg 

1970 


7,419 


No  Existing  System 


Westminster 

1970  4,273 
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Table  23c 

MERRIMACK  RIVER  BASIN 
WASTE  WATER  MANAGEMENT  STUDY 

MUNICIPAL  WASTES 
NASHUA  AREA 


Average  Waste  Concenlralions 


Municipalities 

Served  Population 

Population 

Served 

Sewage 

Influent 

Effluent 

Flows 

BOD  Sus. Solids 

BOD  Sus. Solids 

(mgd) 

mg/1  mg/1 

mg/1  mg/1 

Merrimack 

1970 

8,595 

Negligible 

2.  5 

1,200 

500 

40 

100 

Hudson 

1970 

10,638 

3,000 

0.  5 

144 

144 

144 

144 

1990 

26, 000 

22,000 

4.4 

150 

240 

30 

36 

2020 

43,000 

38,700 

11.  6 

140 

180 

28 

27 

Nashua 

1970 

55,820 

55,000 

12.  7 

156 

200 

129 

154 

1990 

81,750 

81,000 

20.  0 

146 

208 

28 

20 

2020 

110, 000 

110,000 

32.  5 

142 

183 

28 

27 
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Table  23d 

MERRIMACK  RIVER  BASIN 
WASTE  WATER  MANAGEMENT  STUDY 

MUNICIPAL  WASTES 
CONCORD-MANCIIESTER  AREA 


Average 

Waste  Concentrations 

Municipalities 

Served 

Population 

Sewage 

Influent 

Effluent 

Population 

Served 

Flows 

BOt) 

Sus. Solids 

BOD  Sus. Solids 

(mgd) 

mg/I 

mg/1 

mg/1  mg/1 

Concord 

1970 

30, 022 

32, 022 

7.  84 

184 

245 

184  245 

Pembroke 

1^70 

4,261 

2,  000 

0.  25 

150 

240 

150  240 

Hooksett 

1970 

5,564 

3,  900 

0.  5 

150 

240 

35  18 

Goffstown 

1970 

9.284 

2,  000 

0.  5 

125 

51 

80  26 

Manchester 

1970 

87,754 

71,000 

16.  0 

175 

229 

175  227 

Bedford 

1970 

5,859 

None 

None 
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MUNICIPAL  Vv^ASTES  i 

WIN?IIPESAUKEE  AREA  1 


Average 

Waste  Concentrations 

Municipalities 

Population 

Sewage 

Influent 

Effluent 

Served 

Popxilation 

Served 

Flows 

BOD 

Sus. Solids 

BOD  Sus. Solids 

(mgd) 

mg /I 

mg/1 

mg /I  mg /I 

Belmont 

1970 

2,493 

890 

0.  17 

279 

331 

Winnisquam 

1970 

1,  725 

0.  18 

207 

243 

F ranklin 
1970 

7,292 

5,  800 

4.71 

90 

55 

Laconia 

1970 

15, 000 

15, 000 

1.  6 

240 

288 

Northfield 

Tilton 

1970 

4,772 

2,700 

0.  30 

373 

216 

Sanbornton 

1970 

1,  022 

0.  02 

10.  43 

11.  273 

Table  23 f 

LOWELL- LAWRENCE- HAVERHILL 
STUDY  AREA 
SUiVIMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
1970 


Flow 

BOD 

S.  S, 

TDS 

mgd 

mg/1  Ib/day 

mg/1  Ib/day  mg/1 

lb/ day 

Dairy 

0.47 

2,941 

1,  150 

660 

258 

Cotton  Textile 

0.  78 

408 

2,  855 

191 

1,  245 

588 

3,  825 

Synthetic 

Textile 

1.  28 

548 

5,  856 

439 

4,689 

2,  130 

22, 743 

Food 

Processing 

0.  20 

2,  150 

3,  567 

909 

1,  510 

Pulp  and  Paper 

11.  33 

378 

35, 700 

537 

50, 710 

Metal  Plating 

90  gal/day 

Rendering 

0.  12 

400 

400 

Tannery 

0.  165 

1,  110 

1,  530 

3,  152 

4,  350 

4,  580 

6,  320 

Wool  Scouring 

1.  32 

666 

7,  330 

Miscellaneous 

0. 0005 

1, 250 

5 

71,  250 

285 

Total 

15.  24 

458 

58, 190 

496 

63, 047 

1 


V 


Table  23c 

FITCHBURG-LKOMINSTER 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
1970 


Flow 

BOD 

S.  S.  COD  TDS 

mgd 

mg/l  Ib/day 

mg/l  Ib/day  nig/1  Ib/day  mg/l  Ib/da 

F ood 

Processing 

0.  09 

1,  519 

1,  140 

286 

215 

1,932 

1,450  1,  059 

795 

Pulp  and  Paper 

15.  9 

32 

4,  250 

33 

4,  360 

Metal  Plating 

0.  39 

16 

51 

39 

127 

272 

883 

Plastics 

0.  75 

252 

1.  574 

Miscellaneous 

0.  81 

13 

89 

0.  3 

2 

261 

1,760 
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Table  23b 
NASHUA 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEW^ATER  LOADINGS 
1970 


Flow  BOD 


mgd 

mg/1 

Ib/day 

Food 

Processing 
Anheu  s e r - Bu  s ch 

2.  5 

25 

520 

Pulp  and  Paper 

0,  276 

260 

600 

Metal  Plating 

0.  274 

230 

520 

Tannery 

1.  0 

690 

5,750 

Miscellaneous 

0.  267 

S.  S.  ^D 


mg/1 

Ib/day 

mg/1 

Ib/day 

20 

420 

260 

600 

270 

6 15 

640 

1,460 

1,735 

14, 500 

1,  000 

2,220 
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Table  23i 

C0NC01;D-MANC  HIPSTER 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
1970 


Flow 

BOD 

S.  S. 

TDS 

mgd 

mg/I  Ib/day 

mg/I  Ib/day 

mg/I  Ib/day 

Textile 

I.  75 

471 

6,  880 

216 

3,  162 

639 

9,  325 

Food 

Processing 

0.  57 

1,  313 

6,235 

1,448 

6,  880 

Pulp  and  Paper 

).46 

26 

100 

26 

100 

Tannery 

I.  8 

I,  36l 

20,430 

1,765 

26,490 

Wool  Scouring 

0.  16 

735 

977 

111 

147 

Polystrene 

0.  25 

1,435 

3,  000 

11 

22 

I 


Table  23j 

j WLNNIPESAUKEE 

STUDY  AREA 

fi  SUMMARY 

[|  INDUSTRIAL  WASTEWATER  LOADINGS 

f " 1970 


Flow 

BOD 

S.  S, 

TDS 

mgd 

mg/1  Ib/day 

mg/1  Ib/day 

mg/1  Ib/day 

Tannery 

0.  04 

1,  040 

350 

2,950 

990 

4,  350 

1,450 

Total 

0.  04 

1,  040 

350 

2,950 

990 

4,  350 

1,450 

Note:  No  real  growth  projected 

for  the  tanning  industry 
in  1990  and  2020. 
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Effluent  * Influent  * 


Table  23k 

LOWEEL- LAWRENCE- HAVERHILL 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


1970 

Flow 


mgd 

59.  7 

BOD 

mg/1 

Ib/day 

171 

85,300 

SS 

mg/1 

Ib/day 

220 
109, 500 

Flow 

mgd 

59.  7 

BOD 

mg/1 

Ib/day 

171 
85, 300 

SS 

mg/1 

Ib/day 

220 

109,500 

Note:  Municipal  wastewater  includes  industrial  wastes. 

* Prior  to  treatment. 

**  After  treatment. 
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FITC 1 IB  L^^OM  INSTER 

STUDY  AREA 

SUMMARY 

MUNICIPAI.  WASTE\VATI;R  CONCENTIUVTIONS 

; 

1970 

Flow 

mgd 

10.  8 

BOD 

mg/1 

305 

c 

V 

Ib/day 

27,500 

. 

s. 

.h 

SS 

mg/1 

305 

• 

Ib/day 

■>y  500 

I 

« 

J 

Flow 

I 

mgd 

10.  8 

i * * 

BOD 

mg/1 

46 

> o 

1 5 

Ib/day 

4,  120 

M-i 

. w 

SS 

mg/1 

46 

• 

Ib/day 

4,  120 

Note:  Municipal  wastewater  includes  industrial  wastes. 

1 

* Prior 

to  treatment. 

1 

**  After 

treatment. 

• 

: 

I-J-lU 

I 

i 

i 

i 

i 

.1 

L __ 

J 

Effluent  * Influent  * 


TTT 


I 


Table  23m 


NASHUA 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


1970  j 

I 


Flow 


mgd 

15.  7 

BOD 

mg/1 

321 

Ib/day 

42, 100 

SS 

mg/1 

246 

Ib/day 

200 

Flow 


mgd 

15.  7 

BOD 

mg/1 

115 

Ib/day 

15, 044 

SS 

mg/1 

145 

Ib/day 

19,025 

Note;  Municipal  wastewater  includes  industrial  wastes. 

* Prior  to  treatment, 

**  After  treatment. 
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Effluent  * Influent  * 


Table  23n 

CONCORD- MANCHESTER 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


1970 


Flow 


mgd 

25.09 

BOD 

mg/1 

Ib/day 

176 

36,857 

SS 

mg/1 

Ib/day 

• 

230 

^8,212 

Flow 

mgd 

25.  09 

BOD 

mg/1 

Ib/day 

173 
36, 186 

SS 

mg/1 

Ib/day 

225 
47, 178 

Note;  Municipal  wastewater  includes  industrial  wastes. 

* Prior  to  treatment. 

**  After  treatment. 
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Effluent  * Influent  * 


Table  23o 

WINNIPESAUKEE 


STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 

1970 

Flow 

mgd 

6.  8 

BOD 
mg/1 
lb /day 

157 

8,900 

SS 

mg/1 

Ib/day 

130 

7,400 

Flow 

mgd 

6.  8 

BOD 

mg/1 

Ib/day 

138 

7,800 

SS 

mg/1 

Ib/day 

90 
5,  100 

Note;  Municipal  wastewater  includes  indvistrial  wastes. 

♦ Prior  to  treatment. 

After  treatment. 

i 

i 


k 


I-J-17 


1 


Table  23p 

I/3WELL-IAWRENCE-HAVERHILL 

STUDY  AREA 
SUMMARY 

STCWWATER  CCWCEMTRATIONS 


1970 

Flow 

43.9 

fflgd 

BCD 

100 

36,613 

ng/l 

Ib/day 

SS 

250 

og/l 

Ib/day 

91,532 
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Table  23q 

FITCHBURG- LEOMINSTER 
STUDY  AREA 
SUMMARY 

STCRMWATER  CCWCENTRATIONS 


1970 

Flow 


mgd 

21.8 

BCD 

mg/1 

70 

Ib/day 

12,727 

SS 

mg/l 

221 

Ib/day 

40,180 

Organic  N lb 

(kjeidahl) 

l,6lO 

Conform 

MPN/100  ml 

72,000 

Table  23r 


NASm 
STUDY  ABEA 
SUM4ARY 

STORmTER  CONCENTRATIONS 


1970 

Flow 


ngd 

18.6 

; 

BCD 

mg/1 

65 

1 

Ib/day 

10,083 

j 

Organic  N lb 

645 

(KJEIDAHL) 
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Table  23s 
CCMICCRD-MANCHESTER 
STUDY  AREA. 

SUMMARY 

STCRMiATER  CONCENTRATIONS 


1970 


Flow 


mgd 

31.3 

BCD 

ng/1 

126 

Ib/day 

32,890 

SS 

ng/1 

209 

Ib/day 

54,559 

Organic  N lb 
(KJEU3AHL) 

2,020 

Collfom 

MPN/100  ml 

167,000 
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Table  23t 

WIMNIPESAUKEE 
STUDY  AREA 
SUMMARY 

STCRMJATER  CONCENTRATIONS 


1?70 

Flow 

mgd 

19.5 

BCD 

ng/l 

86.8 

Ib/day 

14,H6 

SS 

mg/l 

211 

Ib/day 

34,314 
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SOURCES  I LOWELL  SEWERAGE  RERORT.  MAY  1 966 
WHITMAN  a HOWARD  ENGINEERS 
HUO  PROJ  No  P-MASS-3237 

2 LAWRENCE  SEWERAGE  REPORT,  MAY  I9«9 
CAMP, DRESSER,*  MeKEE  ENGINEERS 
HHFA  PROJ  No  P-MASS  - 3100 

3 HAVERHILL  POLLUTION  ABATEMENT  FACILITIES  REPORT 
WHITMAN  SHOWARD  ENGINEERS,  MARCH  1966 
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MERRIMACK  WASTEWATER 
MANAGEMENT  STUDY 

LOWEL  - LAWRENCE  - 
HAVERHILL  AREA 


ICAUC  IM  mAIlCS 


EXISrriNG  WASTEWATER 
DISCHARGES 


PLATE  8 


AT  MfUMT  TMCM  A«C  no  TUfATMfNT  A*CH.I1lK$ 

•rfTNM  TnC  town  Of  KLAIONr  ThC  VAlAOC  Of  Mi-IIOHr 
CWKHAMO  OOAKtTiC  AND  MCH/STIML  MASTfS  MTO  TQlOA  MVCA, 

A TN«UTAIIV  Of  THC  MMMfUMICC  IHVCA.  iTMASMCN 

MOfOUO  THAT  A TMATHCMT  AlAMT  NITN  SCCONOAAV  TNCATMCNT  CAIMIUTlfS 
M COMTNUCTEO  <N  TmC  VILLAOC  Of  KLMONT,  ViTMN  TMI  •■MSOUAH  AWA.  IT  IS 
MIOAOtCO  that  a SYSTCH  Of  MTIHCCATOOS  ANO  fORCV  MAMS  TO  COVCA  DCVlU)ftO 
AOCAI  AUMO  WIIIOUMl  ANO  tKYCA  LAMS  01  Ce*iST«»CTtO  AW  T«0  MTO  THt 
ANOAOMO  Tl4.T0N*N0«rrNAMrL0  StWAM  TMATMONT  fARtlT«t 


I 


J 


J 


Note:  Exact  sewage  discharge  locations 

are  not  shown  on  this  plan. 

'MClIC  AM  MO  TMATMCNT  AAQLlTICS 

»«N  Of  KLHOMr  THC  viu.A«i  or  aeLHOwT 

tOMCSTiC  ANO  MOuSTftlAL  WASTES  >NTO  TOI<*A  MVCA, 

If  THE  WMMSACMEE  MVCM.  iT  HAS  MEN 

kT  A TAEATMCNT  AlANT  with  SSCONOAAT  TAEATMCNT  CAMieiLiTICS 
EO  IN  THE  VICLAOC  or  •CLHONT,  WITHM  TMC  WMMSOUAM  AMA,  IT  1$ 
kT  A SYSTEM  or  iNTIffCCATOWS  ANO  ronCf  MAiNS  TO  COVER  OCVEiOMO 
WIWISOUAM  ANO  SILVER  LAMES  M COHST%lCTEO  MO  TIED  INTO  THE 
TON-MOMTHTItU)  SCWAM  TREATMENT  rAaA.ITlfS 


•**»  W) 

NOTE 

iNfORMATlON  OOTAINEO  FROM  VARIOUS  RERORTS  ON  H AMO 
AT  THE  STATE  Of  NEW  HAMRSHIRE  WATER  SURRLT 
AMDROLLUdON  CONTROL  COMMISSION,  COHCORO.  MH 


MERRIMACK  WASTEWATER 
MANAGEMENT  STUDY 


WINNIPESAUKEE  RIVER  AREA 
EXISTING  WASTEWATER 
DISCHARGES 

3 
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PLATE  12 


K.  CURRENT  IMBTITOTIONAL  ARRANGEMENTS  liX)R  WASTEWATER  MANAGEMENT 

In  order  to  cope  with  the  pollution  abatement  problem,  Federal, 
State  and  Local  governments  as  well  as  quasi  and  private  organizations 
have  instituted  arrangements  for  wastewater  managanent  in  the  Merrimack 
River  basin, as  well  as  in  other  parts  of  their  states. 


The  organizations  responsible  for  wsustewater  management  are; 

a.  The  Office  of  Water  Programs  of  the  United  States  Environmental 
Protection  /^ency,  established  by  the  Federal  Water  Quality  Act  of  I965. 
This  organization  is  responsible  for  monitoring  and  implementing  pol- 
lution abatement  programs  on  a national  level.  This  responsibility 
includes  coordination,  enforcement,  implementation  and  establishing 
water  quality  criteria  for  interstate  pollution  situations. 

b.  Administrative  Structure  for  the  Commonwealth  of  Massachusetts: 
(1)  Interstate 

(a)  New  England  Interstate  Water  Pollution  Control  Com- 
pact.  The  New  England  Interstate  Water  Pollution  Control  Commis- 
sion (NEIWPCC)  was  established  by  an  interstate  compact  adopted  by 
the  Commonwealth  of  Massachusetts  and  the  states  of  Connecticut, 
Rhode  Island,  New  York,  Vermont,  New  Hampshire,  and  Maine  be- 
twecMi  1947  and  1955.  The  area  of  jurisdiction  of  the  Commission 
includes  all  interstate  waters  of  signatory  states  and  tidal  waters 
ebbing  and  flowing  past  the  boundaries  of  any  two  signatory  states. 

The  waters  under  the  jurisdiction  of  the  Interstate  Sanitation  Commis- 
sion (New  York,  New  Jersey,  and  Connecticut)  are  excluded. 

The  Commission  consists  of  five  commissioners  from 
each  signatory  state.  The  purpose  of  the  Commission  includes  the 
establishment  of  water  quality  standards  for  various  classifications 
of  use  in  the  water  bodies  under  its  jurisdiction,  and  to  formulate 
programs  to  meet  established  standards.  In  accomplishing  its  pur- 
pose, the  Commission  is  acting  as  an  action  agency  with  abatement 
and  control  of  pollution  its  primary  function.  The  Commission  works 
very  closely  with  the  pollution  control  agencies  of  each  of  its  member 
states  in  carrying  out  its  purpose.  Any  comprehensive  planning  func- 
tion would  be  undertaken  by  the  New  England  River  Basins  Commission 
with  the  NEIWPCC  advising  on  matters  concerning  the  quality  of  water. 

At  the  present  time  the  Commission  is  carrying  out  various 
programs  in  relation  to  its  function  of  pollution  abatement  and  control 
including: 

(1)  Research  programs  pertaining  to  methods  of  treat- 
ment. 
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(2)  Standards  (criteria)  Development  for  various  uses 
of  water  bodies  as  a continuous  program. 

(3)  Training  of  existing  sewage  treatment  plant  operators. 

(4)  Public  information  and  education. 

(5)  Coordination  of  interstate  water  pollution  control 

activities. 

(6)  Studies  of  specific  problems  which  are  of  significant 
concern  to  the  area  as  a whole.  For  example,  pollution  from  small 
boats. 

In  order  to  further  alleviate  water  pollution  of  the  inter- 
state waters,  the  Commission  hopes  to  add  to  its  present  programs 
by  undertaking  the  following: 

(1)  Obtain  the  powers  of  enforcement  of  standards 
where  in  interstate  waters,  individual  states  are  unable  to  gain  com- 
pliance. These  enforcement  powers  would  be  with  the  approval  of 
the  states  involved. 

(2)  Conduct  a training  program  for  new  operators  to 
aid  in  filling  the  need  for  qualified  persons  presently  unavailable  for 
operating  the  many  treatment  facilities  presently  understaffed  and 
additional  facilities  which  will  be  constructed  in  the  near  future. 

(3)  Establish  a continuing  surveillance  program  on 
interstate  waters  to  observe  quality  and  aid  in  enforcing  quality 
standards. 

The  commission's  major  goal  may  be  summed  up  as  follows: 

----V  To  design  and  construct  necessary  major  additions  and  improve- 
ments to  the  metropolitan  water,  sewerage,  and  flood  control  systems 
within  the  metropolitan  area. 

It  is  the  commission's  objective  to  continue  studies  neces- 
sary to  determine  water  and  sewerage  needs  to  meet  future  demand  and 
to  construct  such  improvements  as  are  needed  therefore. 

^asic  information  collected  by  the  commission  includes 
rainfall  data  (in  watersheds  which  contribute  to  supply  sources  within 
the  system);  quality  samples  of  water  from  reservoirs,  aqueducts  and 
pipelines:  air  temperatures;  evaporation  test  results;  consumption 
data;  river  flows  (gaging  by  U.S.  G.  S,  ).  Information  is  manually  filed 
in  the  central  office  of  the  MDC  with  copies  sent  to  interested  agencies. 


j 

[! 
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The  MDC  presently  serves  about  40  communities  with 
sewerage,  and  42  communities  (including  10  outside  its  district)  with 
water. 


Because  of  its  large  service  area,  the  even  larger  area  of 
influence  of  its  water  resources  and  reservoirs  (extending  70  miles  ± 
west  of  Boston),  and  its  experience  and  expertise  in  providing  systems 
of  such  magnitude,  the  MDC  is  an  extremely  important  "partner"  in 
the  planning  and  management  of  water  resources  in  Massachusetts. 

(b)  Commission  on  Interstate  Cooperation.  Legislation 
passed  in  1937  established  in  the  department  of  the  Secretary  of  State, 
a thirteen  member  Commission  whose  duties  include  the  formulation 
of  proposals  for  cooperation  between  this  commonwealth  and  other  states, 
and  with  the  Federal  government,  and  to  organize  and  maintain  facilities 
for  accomplishing  these  purposes. 

(^)  New  England  River  Basins  Commission.  The  New  England 
River  Basins  Commission  (NERBC)  is  one  of  several  such  commissions 
that  are  authorized  to  be  set  up  throughout  the  country  udder  Title  II  of  the 
Federal  Water  Resources  Planning  Act  of  1965  (PL  89-80).  The  area 
under  the  jurisdiction  of  the  Commission  includes  all  of  New  England 
and  the  bordering  parts  of  New  York  State  with  the  exception  of  the  Hudson 
River  and  Lake  Champlain  Areas. 

The  Commission,  which  was  formally  established  late  in 
1967,  is  designated  to  serve  as  the  principal  agency  for  the  coordination 
of  Federal,  State,  interstate,  local  and  non-governmental  plans  for  the 
development  of  water  and  related  land  resources  in  its  area.  It  is  also 
charged  with  preparing  and  maintaining  a comprehensive,  coordinated, 
joint  plan  for  development  for  its  area. 

All  matters  being  undertaken  by  the  Commission  are  de- 
cided by  a consensus  of  its  members.  Membership  includes  a chairman 
appointed  by  the  President  of  the  United  States,  representatives  of  the 
member  states  (a  vice  chairman  is  elected  by  them),  representatives  of 
Federal  agencies  having  substantial  interest  in  the  Commission's  work, 
and  representatives  of  interstate  agencies  whose  jurisdiction  extends  to 
the  waters  of  the  area  for  which  the  Commission  was  created. 

The  first  major  project  of  the  NERBC  is  participation  in 
the  completion  of  the  on-going  North  Atlantic  Regional  Water  Resources 
Study  which  is  a "framework"  study  of  the  needs  and  resources  of  water 
to  the  year  2020.  The  Commission  is  also  participating  in  the  Northeastern 
United  States  Water  Supply  Study  and  the  Connecticut  River  Comprehensive 
Study.  All  three  of  these  studies  are  presently  under  the  direction  of  the 
Corps  of  Engineers  and  are  funded,  for  the  most  part,  fully  by  Federal 
nnonies. 
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The  Commission  has  programmed  studies  to  be  accom- 
plished under  their  jurisdiction.  These  include: 

(1)  A comprehensive  study  for  southeastern  New  Eng- 
land. 

(2)  A study  of  small  dams  in  New  England  including  as- 
pects of  resource  value,  safety,  and  measures  needed  to  salvage 
existing  dams. 
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(3)  A study  of  flood  plains  including  methods  of  apply- 
ing zoning  or  other  applicable  controls,  methods  of  acquiring  land 
for  public  use,  and  other  methods  which  would  reduce  future  flood 
hazards. 


(4)  A project  to  promote  coordination  between  electric 
power  development  and  other  resource  and  environmental  values. 

It  is  expected  that  in  order  to  successfully  complete  the 
studies  presently  programmed,  technical  assistance  will  be  required 
from  many  of  the  Federal  agencies  which  are  involved  in  water  re- 
sources. Input  from  various  state  agencies  will  also  be  necessary 
to  achieve  the  objective  of  a comprehensive  coordinated  joint  plan. 

The  New  England  River  Basins  Commission  has,  by 
resolution,  assented  to  the  Water  Resources  Council  that  future 
multi-purpose  water  and  land  resources  investigations  within  its  area 
should  be  carried  out  with  the  Commission  serving  as  the  leading  and 
coordinating  agency,  with  Federal  agencies  carrying  out  specific 
study  elements  in  accordance  with  an  overall  plan  of  study. 

It  will  be  necessary  for  the  Commission  to  overcome  sev- 
eral administrative  and  budgeting  problems  to  successfully  assert  it- 
self as  the  principal  agency  in  water  resources  planning.  Such  items 
as  Federal  provision  of  coordinated  budgets  and  the  elimination  of 
legislation  assigning  certain  studies  to  individual  Federal  agencies  will 
be  necessary  to  effectively  place  the  coordination  of  all  water  resources 
studies  in  the  hands  of  this  one  agency,  the  New  England  River  Basins 
Commission. 

(2)  State  Departments  and  Agencies 

(a)  Massachusetts  Water  Resources  Commission 
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ORGANIZATION  OF  MASSACHUSETTS  STATE  AGENCIES 
To  Be  Implemented  Beginning  April  30,  1971 


(1)  niviaiun  of  Water  Resources 


The  Division  of  Water  Resources  v\as  created 
by  Chapter  620  of  the  Acts  of  1956  within  the  Department  of  Natural 
Resjurces,  but  under  the  i:ontrol  of  a special  eleven-member  Water 
Resources  Commission.  The  Commission  of  the  Department  of  Natu- 
ral Resources  is  the  chairman  af  the  commission.  Other  members 
include  representatives  of  the  Department  of  Public  Health,  Public 
Works,  Commerce  and  Development,  the  Division  of  Fisheries  and 
Game,  and  four  citizens  appointed  by  the  Governor. 


responsibilities : 


The  Division  is  charged  with  the  following  general 


Coordinate  all  water  and  related  land  resource 
activities  of  State,  Interstate,  and  Federal  agencies  as  they  affect 
Mas  sachu  setts. 

Guide  the  formulation  of  water  resource  policy 
and  law  based  upon  the  interests  of  agriculture,  industry,  recrea- 
tion, wildlife,  conservation,  domestic  consumption,  and  flood  pro- 
tection. 

Study  the  needs,  supplies  and  resources  of  the 
Commonwealth  with  respect  to  water  conservation  and  flood  pro- 
tection. 

Supervise  programs  provided  for  by  the  Water- 
shed Protection  and  Flood  Prevention  Act.  (PL-566). 

Contract  for  ground-water  favorability  studies 
upon  local  application. 

Administer  comprehensive  water  and  land  related 
resources  planning  program  under  the  Water  Resources  Planning  Act 
(PL  89-80),  and  to  receive  Federal  Funds  under  Title  III  of  the  Act. 

The  above  responsibilities  have  been  translated 
into  the  following  goals: 


To  develop  scientific  and  equitable  methods  for 
the  management  of  the  state's  water  resources  through  coordination 
of  basic  data  collection,  establishment  of  effective  planning,  and 
formulation  of  necessary  regulatory  measures. 
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To  pre  pare  and  guide  programs  based  upon  plan- 
ning recommendations  to  insure  the  optimum  use,  conservation, 
and  development  of  state  water  and  related  land  resources  through 
the  organization  of  cooperative  state  interagency,  local-state  and 
state-federal  partnership  efforts. 

The  Division  has  proposed  a number  of  objectives 
which  define  the  items  to  be  included  iri  a work  program  necessary 
to  achieve  these  goals.  These  objectives  were  used  for  the  most  part 
as  a starting  point  in  developing  the  program  presented  in  Chapter  III, 
and  therefore  are  not  included  herein. 


The  Division,  as  the  coordination  agency  for  water 
resources  activities  as  they  affect  Massachusetts,  is  responsible  for 
providing  the  state  input  and  guidance  required  in  many  of  the  water 
resources  programs  of  the  Corps  of  Engineers,  the  Soil  Conservation 
Service,  the  Gi  ological  Survey,  and  the  Water  Resources  Council. 

(<i)  Division  of  Water  Pollution  Control 

The  Division  of  Water  Pollution  Control  was  es- 
tablished in  the  Department  of  Natural  Resources,  under  the  control 
of  the  Water  Resources  Commission  by  Chapter  685  of  the  Acts  of 
1966.  The  Division  is  broadly  responsible  for  improving  the  quality 
and  value  of  the  Commonwealth's  water  resources.  The  principal 
duties  and  responsibilities  are  contained  in  Chapter  687  of  the  Arts 
of  1966  and  in  the  establishing  act.  These  duties  and  responsibilities 
are: 


Establish  a program  for  the  prevention,  control, 
and  abatement  of  water  pollution  and  encourage  the  adoption  and 
execution  of  this  plan  by  users  of  the  waters  of  the  Commonwealth. 

Study,  research,  and  demonstrate  new  and  improved 
methods  of  pollution  abatement. 


Adopt  standards  of  water  quality  applicable  to  the 
waters  of  the  Commonwealth  and  plan  for  the  implementation  and 
enforcement  of  the  standards. 
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Examine  periodically  the  water  quality  of  the  waters 
of  the  Commonwealth. 
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Propose  water  pollution  abatement  districts. 

Cooperate  with  appropriate  Federal  agencies, 
agencies  of  other  states  and  interstate  agencies  in  matters  related 
to  water  quality  control,  and  shall  receive  and  dispense  funds  from 
any  such  agency  as  may  be  available  for  the  prevention,  control  and 
abatement  of  water  pollution. 

Regulate  the  construction  and  operation  of  new 
disposal  systems  for  the  discharge  of  sewage  or  industrial  wastes 
or  the  effluent  therefrom  by  the  issuance  of  permits. 

Regulate,  by  order,  the  operation  of  water  pol- 
lution control  facilities  to  insure  adequate  treatment  prior  to  dis- 
charge to  any  watercourse. 

The  Division  has  taken  a sentence  out  of  its  es- 
tablishing act  as  its  goal,  which  is  "To  enhance  the  quality  and  value 
of  water  resources  in  the  Commonwealth  through  a program  for  the 
prevention,  control,  and  abatement  of  water  pollution.  " The  follow- 
ing specific  objectives  have  been  set  forth  to  pursue  this  goal: 

Encourage , and  if  necessary,  require  the  adoption 
and  execution  of  plans  for  abatement  of  190  known  sources  of  pol- 
lution by  1970  and  345  known  sources  by  1975. 

Conduct  research  and  demonstration  programs 
in  the  areas  of  combined  sewers,  eutrophication,  waste  oil  disposal, 
effects  of  the  disposal  of  toxic  wastes  in  the  ground  and  at  sea,  ad- 
vanced waste  treatment,  thermal  pollution  from  watercraft,  and  the 
disposal  of  dry  wastes  through  sanitary  sewers. 

Establish  36  monitoring  stations  by  1973. 

Establish  a technical  school  specializing  in 
courses  on  the  methods  of  water  pollution  control  and  the  operation 
of  water  pollution  abatement  facilities. 

Authorize  and  direct  a total  of  50  cities,  towns, 
political  subdivisions  and  water  pollution  abatement  districts  by  1970 
(120  by  1975)  to  apply  for  Federal  grants^applicable  to  the  capital 
outlay  cost  of  pollution  abatement  facilities. 

Construct  or  enlarge  reservoirs  throughout  the 
Commonwealth  for  the  purpose  of  providing  low  flow  augmentation 
by  1975. 


i 
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The  Division  of  Water  Pollution  Control  works 
closely  with  the  Federal  Water  Pollution  Control  Administration, 
particularly  in  regard  to  stream  standards  and  enforcement  on  the 
interstate  waters  of  the  Commonwealth.  These  two  agencies  trans- 
fer information  and  data  gathered,  and  the  FWPCA  provides  tech- 
nical assistance  to  the  Division.  Often  working  together  in  coopera- 
tive programs,  these  two  agencies  provide  for  the  collection,  analysis, 
and  publication  of  water  quality  data  on  a continuing  basis. 

The  Bureau  of  Envrionmental  Health  Engineering 
and  the  Division  shares  deep  interest  in  the  control  and  abatement  of 
water  pollution  since  contamination  in  many  cases  accompanies  pol- 
lution. The  sections  of  the  water  quality  standards  adopted  by  the 
Division  and  approved  by  the  Department  of  Interior  relating  to  public 
health  were  formulated  with  the  approval  of  the  Commissioner  of 
Public  Health.  The  two  agencies  have  attempted  to  reduce  the  diffi- 
culty ari  sing  from  the  overlapping  of  functions  by  a mutually  agreed 
upon  schedule  of  operating  procedures. 

The  Division  has  just  oriented  an  extensive  pro- 
gram of  water  quality  monitoring.  Up  to  this  time,  the  Division  has 
provided  a limited  amount  of  first  person  data  mostly  in  the  form  of 
grab  sample  analysis.  The  data  presently  available  is  stored  on 
laboratory  report  sheets  in  the  central  office  of  the  Division  and  is 
not  generally  published  except  in  conjunction  with  a specific  report. 
However,  the  Division  continues  to  be  a prime  source  of  water  pollu- 
tion control  information,  particularly,  in  the  form  of  engineering 
reports,  special  studies,  enforcement  proceedings,  and  permits. 

The  primary  functions  of  the  Division  at  the  moment  are:  to  encourage 
and  promote  the  development  of  water  pollution  abatement  facilities, 
review  and  endorse  applications  for  Federal  grants  and  loans  for  pol- 
lution control  projects  (HUD),  review  and  endorse  reports,  designs, 
and  specifications  for  water  pollution  abatement  facilities,  monitor 
water  quality  in  the  waters  of  the  Commonwealth,  and  administer  the 
state  construction  grant  program  for  water  pollution  abatement  facili- 
ties. 


The  Division  has  not  to  date  initiated  a compre- 
hensive planning  program.  The  Division  in  the  short  time  since  being 
established  has  directed  itself  to  the  more  pressing  problems  of  clas- 
sification and  enforcement. 
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(t>)  Massachusetts  Department  of  Natural  Resources 


(1 ) Division  of  Acquisition  and  Construction 


The  Division  of  Land  Acquisition  and  Construc- 
tion was  departmentally  organized  recently  to  serve  the  other  Divisions 
within  the  Department  of  Natural  Resources  by  providing  legal  and  en- 
gineering services  in  matters  pertaining  to  the  acquisition  and  dispo- 
sition of  lands,  and  to  the  development  of  recreational  areas  under  the 
jurisdiction  of  the  Department,  In  particular  the  Division  performs 
the  duties  required  to  complete  the  land  transactions,  contracts  for 
project  design,  reviews  the  plans  and  specifications,  and  acts  as  the 
Contracting  body  for  construction  projects. 

The  Division  of  Land  Acquisition  and  Construc- 
tion uses  data  collected  by  ocher  divisions  of  the  Department  of  Natural 
/ 

Resources  and  by  the  Department  of  Public  Health.  This  data  includes 
water  quality  (for  swimming  purposes),  runoff  (for  dams),  depths  and 
contours  of  ponds  (for  swimming),  aquatic  weed  control,  and  insect 
pest  control. 

Acquisition  and  Construction,  being  a service 
division,  is  by  its  nature  project  oriented  and  does  not  in  itself  carry 
out  any  long  range  planning. 

(2)  Division  of  Conservation  Services 


The  Division  of  Conservation  Services  was  es- 
•ablished  within  the  Department  of  Natural  Resources  by  Chapter  664 
o the  Acts  of  1963.  This  act  abolished  the  State  Soil  Conservation 
Committee. in  the  Department  of  Agriculture  and  added  the  Division  of 
Conservation  Services  to  the  Department  of  Natural  Resources, 

The  legislation  also  established  a State  Committee 
lor  the  Conservation  of  Soil,  Water  and  Related  Resources  in  the  Divi- 
sion. This  committee  is  composed  of  seve.n  voting  members  and  one 
non-voting  advisory  member.  The  seven  voting  members  include  the 
Commissioner  of  Agriculture,  Commissioner  of  Natural  Resources,  the 
Dean  of  the  College  of  Apiculture  at  the  University  of  Massachusetts, 
together  with  four  appointed  members  suggested  by  the  Massachusetts 
Association  of  Conservation  Commissions,  the  Executive  Committees 
of  the  State  Grange  and  the  Farm  Bureau  Federation,  and  the  Associa- 
tion of  Soil  Conservation  Districts, 


(c)  Massachusetts  Department  of  Public  Health 
(1)  Bureau  of  Environmental  Engineering 

The  Bureau  of  Environmental  Health  Engineering 
resulted  from  recent  reorganization  and  expansion  of  the  Division  of 
Sanitary  Engineering  as  authorized  and  approved  by  the  Public  Health 
Council.  The  Bureau  consists  of  five  functional  divisions  and  one  ad- 
ministrative support  division.  Each  of  the  five  functional  divisions 
will  oversee  and  regulate  one  aspect  of  environmental  health  engineering. 
These  divisions  are:  (1)  Division  of  Air  Use  Management  and  Radio- 
logical Health,  (2)  Division  of  General  Environmental  Control,  (3)  Divi- 
sion of  Water  Quality  Evaluation,  (4)  Division  of  Land  Use  Management, 
and  (5)  Division  of  Laboratory  Support  Services,  The  Bureau  will  con- 
tinue to  staff  and  maintain  four  district  offices  which  perform  much  of 
the  field  work  and  supply  field  information  to  the  central  office. 

The  principal  powers  and  duties  of  the  Bureau  are 
included  within  the  provisions  of  Chapter  1 1 1 of  the  Massachusetts 
General. Laws,  particularly  Section  5.  In  addition,  the  Bureau  has  ad- 
ditional responsibilities  delegated  by  Special  Acts  and  other  sections  of 
the  General  Laws,  including  Chapters  40,83,  and  130. 

Some  of  the  principal  duties  of  the  Bureau  are  as 

follows: 

Oversight  of  inland  waters,  including  surface  and 
subsurface  water,  and  sources  of  water  supply,  and  control  the  pollu- 
tion or  contamination  of  any  or  all  of  the  lakes,  ponds,  streams,  tidal 
waters  and  flats  within  the  commonwealth  and  of  the  tributaries  of  such 
tidal  waters  and  flats. 

Regulate  the  application  of  chemicals  for  weed 
and  aquatic  nuisance  control  by  private  individuals. 

Control  algae,  weeds,  and  other  aquatic  nuisances 
in  such  lakes,  ponds,  streams,  and  other  bodies  of  water  within  the 
commonwealth. 

Regulate  any  city,  town  or  district  water  supply 
by  requiring  such  treatment  facilities  as  are  needed  to  insure  the  de- 
livery of  a safe  water  supply  to  all  consumers. 

Advise  communities  or  persons  as  to  th**  most  ap- 
propriate source  of  water  supply  and  the  best  method  of  assuring  its 
purity,  and  the  best  method  of  disposing  of  sewage  or  drainage. 
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Examine  water  from  water  supply  systems  to  as- 
certain their  purity  and  fitness  for  domestic  use. 

Regulate  the  discharge  into  coastal  waters  of  sewage 
or  other  substances  injurious  to  health. 

Examine  coastal  waters  and  flats  of  the  Common- 
wealth to  determine  whether  these  areas  are  contaminated. 

Control  and  direct  operations  of  all  water  resources 
for  communities  during  disaster  emergencies. 

Investigate  the  utilization  of  low  lands  and  swamps 
by  draining,  for  the  protection  of  public  health. 

In  order  to  carry  out  the  responsibilities  as  stated 
above  and,  in  general,  to  promote  the  public  health  the  Bureau  has  for- 
mulated goals  to  guide  future  actions.  One  of  the  goals  refers  to  its 
role  in  water  resources  management  and  is  stated  as  follows: 

To  promote  the  public  health,  safety,  and  conve- 
nience associated  with  water  and  related  land  uses  by  assuring  plentiful 
supplies  of  safe  and  suitable  water  to  be  furnished  for  human  consump- 
tion and  related  uses,  to  eliminate  environmental  health  hazards  as- 
sociated with  harvesting  shellfish  from  contaminated  water  and  con- 
tamination of  bathing  waters,  and  control  of  aquatic  nuisance  plants 
and  organisms. 

The  Bureau  has  set  forth  several  objectives  for 
carrying  out  this  goal.  The  most  significant  with  respect  to  long-range 
water  resources  planning  and  management  are: 

To  maintain  a current  inventory  of  basic  engineer- 
ing data  for  each  public  water  supply  in  the  Commonwealth  in  a form 
useful  for  water  supply  system  design,  municipal  and  regional  planning, 
and  emergency  operations. 

To  develop  an  on-going  25-year  plan  for  develop- 
ment of  additional  water  sources  (and  related  land)  to  fulfill  projected 
safe  water  needs  of  350  community  water  systems. 

Maintain  a program  for  engineering  surveillance  of 
all  public  water  supply  sources  and  facilities  including  treatment  works. 
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To  complete  a sanitary  survey  and  classification 
of  all  shellfish  growing  areas  in  the  Commonwealth,  comprising  ap- 
proximately 2,  000  miles  of  coastline  and  over  50,  000  acres,  and  to 
develop  capability  for  conducting  resurveys  and  reclassifications  of 
each  area  once  every  year  in  accordance  with  National  Shellfish  Pro- 
gram Standards. 

To  expand  the  program  for  conducting  biological 
surveys  review  and  approve  of  proposals,  and  preparing  contracts  for 
chemical  treatment  and  supervising  control  work  on  lakes,  ponds,  streams 
and  other  bodies  of  water  within  the  Commonwealth. 

To  achieve  a fully  adequate  engineering  surveil- 
lance program  and  review  of  plans  for  existing  and  new  liquid  waste 
treatment  plants,  to  insure  compliance  with  public  health  laws,  rules, 
and  regulations. 

To  establish  an  on-going  program  for  public  health 
surveillance  of  streams. 

C lose  liaison  is  maintained  by  the  Bureau  with  the 
Public  Health  Service  in  the  U.  S.  Department  of  Health,  Education  and 
Welfare.  The  Bureau  also  exchanges  information  and  receives  coopera- 
tive assistance  from  other  Federal  agencies  including  U.S.  Corps  of 
Engineers,  U.S.  Geological  Survey,  U.S.  Soil  Conservation  Service, 
the  U.S.  Department  of  Housing  and  Urban  Development,  and  the  Federal 
Water  Pollution  Control  Administration.  The  Bureau  reviews  and  en- 
dorses applications  for  Federal  planning  funds,  reviews  engineering  re- 
ports on  sewerage  and  water  (some  being  done  with  Federal  funds),  per- 
forms analyses  on  shellfish  (interstate  shipments),  supplies  statistics, 
and  cooperates  in  analytical  work.  The  Federal  agencies  supply  the  Di- 
vision with  technical  and  research  data. 

The  Bureau  of  Environmental  Health  Engineering 
continually  cooperates  with  other  state  agencies  as  well  as  local  community 
agencies  in  most  matters  pertaining  to  sanitation  and  water  supply.  In 
addition  to  providing  laboratory  facilities  for  tt  Jting  and  analysis,  the 
Bureau  reviews  plans  and  reports  for  water  and  sewerage  improvements, 
and  reviews  proposals  for  developing  wetlands  from  a public  health  stand- 
point. 

The  Bureau  participates  in  the  comprehensive  plan- 
ning  process  continually  by  such  activities  as  discussion  of  proposals 
and  feasibility  studies,  and  review  of  plans  from  a public  health  standpoint. 
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A large  amount  o£  staff  time  is  spent  participating  in  the  planning  process 
as  differentiated  from  regulatory  or  research  activities. 


The  Bureau  of  Environmental  Health  Engineering 
collects  and  maintains  a considerable  amount  of  basic  data  and  informa- 
tion pertaining  to  water  resources.  This  data  and  information  includes 
water  quality  analysis,  water  consumption  data,  statistical  data,  and 
engineering  reports.  Analyses  information  is  stored  alphabetically  by 
community  and  is  available  at  the  central  office  of  the  Bureau  and  at  the 
Lawrence  Experimental  Station.  Water  consumption  data  are  also  filed 
alphabetically  and  are  available  in  printed  summaries  periodically. 

(d)  Massachusetts  Department  of  Public  Works 
(_1)  Division  of  Waterways 

The  Division  of  Waterways  was  established  within 
the  Department  of  Public  Works  to  carry  out  the  provisions  of  Chapter 
91  of  the  General  Laws.  The  duties  and  responsibilities  of  the  Division 
are  contained,  in  Chapters  91  and  648  together  with  a number  of  special 
acts.  These  duties  and  responsibilities  include: 

To  undertake  shore  protection,  harbor  development, 
stream  clearance  and  flood  control  work. 

Coordinate  Federal  harbor  development  and  flood 

control  projects. 

Charge  of  great  ponds,  public  rights  in  lands,  flats, 
shores,  and'tide  waters  belonging  to  the  Commonwealth. 

Improvements,  maintenance,  and  protection  of 
tidal  and  non-tidal  rivers  and  streams  and  shores  along  public  beaches. 

Control  of  use  and  construction,  by  others,  on  lands 
under  its  jurisdiction  by  licensing  powers. 

In  order  to  carry  out  its  prime  responsibilities 
under  the  statutes,  the  Division  has  formulated  the  following  goal: 

To  protect  the  shorelines  of  the  State  while  providing 
the  public  with  saife,  functional  and  convenient  access  to,  and  upon,  the 
public  waters  of  the  Commonwealth,  These  waters  include  the  coastline, 
harbors,  rivers  and  Great  Ponds. 
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For  the  purpose  of  carrying  out  their  goal,  the 
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Division  has  set  forth  approximatelj'’  ten  objectives.  Five  of  these 
objectives  relate  directly  to  water  resources  management.  They  are; 

To  regulate  control  of  all  filling  and  structures 
erected  in  public  waters. 

To  provide  interstate  cooperation  in  the  use  of 
mutual  boundary  waters. 

To  conduct  hurricane  and  flood  control  construc- 
tion studies  and  construction  projects. 

To  provide  State  cooperation  with  Federal  agencies 
in  river  and  harbor  projects. 

To  provide  State  cooperation  in  regional  compacts 
with  noncontiguous  states. 

The  Division  of  Waterways,  because  of  the  simil- 
arity of  certain  work  performed  relates  to  the  U.S.  Corps  of  Engineers, 
especially  in  projects  requiring  dredging  for  navigation  purposes.  For 
projects  of  mutual  interest  the  contracting  agency  would  provide  the 
other  agency  with  copies  of  plans  or  reports. 

The  Division  of  Waterways  does  not  currently  main- 
tain water  resources  data  on  a regular  basis.  When  needed  for  specific 
projects,  the  Division  conducts  surveys  to  provide  study  or  design  infor- 
mation eind  data.  The  Division  obtains  certain  basic  data  including  tide 
Information,  stream  flows,  and  rainfall  data  from  the  U.S.  Coast  and 
Geodetic  Survey. 

The  Division  carries  out  an  interrelationship  of 
its  undertakings  with  water  resources  planning  by: 
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1.  Having  a representative  on  the  Massachusetts 
Water  Resources  Commission,  and 

2.  Reviewing  propossQ.s  for  developing  wetlands 
in  cooperation  with  the  Department  of  Public  Health,  the 
Division  of  Water  Resources,  and  the  Division  of  Conservation 
Services,  Department  of  Natural  Resources. 

(e)  Massachusetts  Department  of  Commerce  and  Development 

The  Department  of  Commerce  and  Development  was  established  in 
1964  under  Chapter  23A  of  the  General  Laws.  Many  of  the  duties  of  the 
Department  are  in  relation  to  housing  and  urban  renewal  which  are  con- 
tained in  Chapters  121  and  121A  of  the  General  Laws. 

The  broad  powers  included  in  the  enabling  legislation  include 
provisions  for  all  facets  of  comprehensive  planning.  The  Department, 
as  organized,  incorporates  a deep  involvement  in  the  planning  process 
but  does  not  have  a program  for  statewide  planning.  The  Planning 
Di'rision  administers  the  Federal  701  planning  program  for  local 
ccmmunities  and  acts  in  an  advisory  capacity  in  regional  and  metropoli- 
tan planning  in  the  state. 

Other  activities  of  the  Department  include  economic  develop- 
ment, tourism,  housing,  and  industrial  and  urban  renewed..  The  availability 
of  water  in  adequate  quantity  and  quality  is  recognized  as  vital  to  all 
the  activities  within  the  domain  of  commerce  and  development  and  there- 
fore the  Department  is  expected  to  exert  a great  influence  on  any  water 
resources  planning  which  is  undertaken.  The  Department  should  provide 
a large  input  in  studies  undertaken  in  the  realms  of  economic  and 


population  projections . One  example  of  where  a study  of  water  resources 
could  be  combined  with  efforts  of  the  Department  of  Commerce  and 
Development  is  in  the  area  of  developing  o'Tshore  resources  of  the  state. 

^ Recently  (November  1,  1968),  a new  State  Department 

of  Community  Affairs  has  come  into  being.  Under  legislation  passed 
during  1968  under  Chapter  Z3B  of  the  General  Laws,  several  of  the 
functions  of  the  Department  of  Commerce  and  Development  have  been 
transferred  to  the  new  department  including  housing,  urban  renewal, 
relocation  and  planning  assistance. 

At  the  present  time,  it  is  not  expected  that  the  new  de- 
partment will  have  an  increased  role  in  water  resources  planning  over 
that  presently  undertaken  by  DCD.  It  is  also  expected  that  the  Depart- 
ment of  Administration  and  Finance  will  coordinate  the  several  planning 
documents,  including  water  resources,  that  will  make  up  the  state's 
comprehensive  development  plan. 

(■f)  Metropolitan  District  Commission 

The  Metropolitan  District  Commission  was  formed  in 
1919  by  reason  of  a state  constitutional  amendment  requiring  that  all 
state  boards  and  commissions  be  organized  into  not  more  than  twenjty 
departments.  The  Commission  as  organized  under  Chapter  92  of  the 
General  Laws  encompasses  functions  of  providing  sewerage,  water 
and  parks  systems  in  the  Boston  Metropolitan  Area. 

In  the  field  of  water  resources,  the  Commission  has 
been  charged  with  the  construction,  maintenance  and  operation  of  water 
and  sewer  systems,  sufficient  to  serve  its  member  communities.  The 
Commission  has  separate  divisions  for  the  operation  and  maintenance 
of  its  separate  functions  pertaining  to  water,  sewerage,  and  parks.  The 
Construction  Division  incorporates  the  function  of  long-range  planning 
of  facilities  and  resources  needed  to  meet  future  demands. 

The  Metropolitan  District  Commission  does  not  carry 
out  a fully  comprehensive  planning  program  since  its  responsibility 
is  limited  to  that  of  a service  function.  It  does,  however,  conduct  and 
carry  out  a planning  program  wherein  it  is  continually  investigating  and 
programming  the  measures  needed  to  serve  the  expanding  needs  of  its 
member  communities  in  the  field  of  its  jurisdiction. 

The  existing  systems  evolved  from  long-range  planning 
efforts,  that  although  essentially  "single-purpose"  in  nature,  contain 
the  element  of  providing  for  projected  future  needs. 
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follows: 


The  commission's  major  goal  may  be  summed  up  as 


To  design  and  construct  necessary  major  additions  and 
improvements  to  the  metropolitan  water,  sewerage,  and  flood  control 
systems  withm  the  metropolitan  area. 

It  is  the  commission's  objective  to  continue  studies  neces-  I 

sary  to  determine  water  and  sewerage  needs  to  meet  future  demand  and  to  | 

construct  such  improvem.ents  as  are  needed  therefore. 

Basic  information  collected  by  the  commission  includes 
rainfalTdata  (in  watersheds  which  contribute  to  supply  sources  within  the 
system);  quality  samples  of  water  from  reservoirs,  aqueducts  and  pipe- 
lines; air  temperatures;  evaporation  test  results;  consumption  data;  river 
flows  (gaging  by  U.  S.  G.  S. ).  Information  is  manually  filed  in  the  central 
office  of  the  m£>C  with  copies  sent  to  interested  agencies. 

The  MDC  presently  serves  about  40  communities  with 
sewerage,  and  42  communities  (including  10  outside  its  district)  with  water. 

Because  of  its  large  service  area,  the  even  larger  area 
of  influence  of  its  water  resources  and  reservoirs  (extending  70  miles  + 
west  of  Boston),  and  its  experience  and  expertise  in  providing  systems  of 
such  magnitude,  the  MDC  is  an  extremely  important  "partner"  in  the 
planning  and  management  of  water  resources  in  Massachusetts. 

(g)  University  of  Massachusetts 

(1 ) Water  Resources  Research  Center 

During  1965,  the  University  at  Amherst  established 
a Water  Resources  Research  Center,  the  chief  objectives  of  which  were; 

1.  To  conduct  basic,  developmental  and  applied  re- 
search relevant  to  water  resources  and  their  efficient  use, 

j, 

2.  To  stimulate  the  development  of  curricula  and 

research  programs  within  the  framework  of  the  Graduate  School  to  provide  , 

professional  workers  with  advanced  training  for  the  water  resources  fields. 

The  Center,  while  basically  funded  under  Public  Law 
• 8-379,  the  Water  Resources  Act  of  1964,  has  received  yearly  grants  to 
<-  induct  special  studies  for  the  Massachusetts  Water  Resources  Commission, 

U IS  hoped  that  employees  of  the  Commission's  two  divisions  will  be  able  to 


avail  themselves  of  advanced  training  courses  in  Water  Resource  Manage- 
ment which  may  be  arranged  on  an  in-service  training  basis. 
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Current  studies  involving  the  Connecticut  basin  in- 
clude a study  to  be  conducted  in  cooperation  with  the  wildlife  unit  concern- 
ing wetlands  classification,  an  evaluation  of  discontinuities  in  regional 
population  projections,  watershed  responses  to  hydrologic  influences  and 
many  others. 

(h)  Department  of  Community  Affairs 


The  Department  was  created  by  the  amendment  of  the  General 
Laws  inserting  Chapter  23B,  sections  1-26.  Among  other  functions 
it  is  concerned  withzoning,  planning,  and  training  of  personnel  at 
the  community  level.  The  legislation  was  passed  in  1968  and  directs 
the  new  agency  to  "formulate  in  cooperation  with  the  related  state 
agencies  and  submit  annually  to  the  governor  and  the  general  court 
beginning  on  or  before  December  4,  1970  and  from  titne  to  time 
thereafter  biannually  a five-year  Community  and  Environmental 
Development  Program,  including,  but  not  limited  to:  establishment 
of  the  number  and  location  of  areas  requiring  the  need  and  priority 
for  area  improvements  involving  sewer,  water,  parks,  public  safety, 
urban  beautification,  solid  waste,  health  welfare  education  and  recreation 
centers,  traffic  and  public  works,  establishment  of  unified  code  enforce- 
ments personnel  training  and  evaluation  procedures;  and  establishment 
of  a financial  program  which  shall  identify  the  required  participation 
by  federal  agencies.  Commonwealth,  and  municipalities,  and  which 
shall  give  consideration  to  the  Commonwealth  contributing  one  half  of  the 
federal  share;..." 


(i)  Future  Administrative  Structure 

A new  administrative  structure  will  be  placed  in  operation  on 
April  30,  1971.  (See  Figure  2).  The  many  agencies  of  the  Commonwealth 
will  be  grouped  in  eight  executive  offices,  each  headed  by  a secretary 
to  be  appointed  by  the  governor.  While  each  existing  agency  shall  be 
transfered  intact,  provisions  have  been  made  for  the  shifting  of  certain 
functions  of  specific  agencies  as  is  found  to  be  appropriate. 

Functions  concerning  water  and  related  land  resources  are  largely 
to  be  grouped  under  Environmental  Affairs.  Agencies  specifically  listed 
include  the  following:  Department  of  Agriculture;  Department  of 
Natural  Resources,  including  the  Division  of  Fisheries  and  Game  and 
Water  Resources  Commission;  the  Metropolitan  District  Commission: 

The  Outdoor  Advertising  Board  and  Division;  and  several  othar  lesser 
boards  and  commissions. 
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Provisions  are  included  to  permit  the  later  inclusion  of  The 
Pesticide  Board  and  the  air  and  water  pollution  control  f^jnctions  of 
the  Department  of  Public  Health.  The  remainder  of  the  functions  of 
the  Department  of  Public  Health  will  be  placed  under  the  Executive 
Office  for  Human  Services. 

The  Executive  Office  of  Communities  and  Development  will  contain 
the  Departments  of  Commerce  and  Development.  The  Department  of 
Community  Affairs  and  The  Metropolitan  Area  Planning  Council.  The 
office  will,  among  other  duties,  plan  for  and  promote  the  economic 
development  of  the  Commonwealth. 

c.  Administrative  Structure  for  the  State  of  Hew  Hampshire 

This  section  contains  a brief  description  of  the  State  agencies, 
boards,  and  commissions  and  related  organizations  in  the  natural 
resources  field  in  New  Hampshire;  in  fact,  most  directly  concerned 
with  plans  and  pro^iects  for  the  Connecticut  River  Basin. 

Having  jurisdiction  over  these  agencies  are  the  New  Hampshire 
General  Court  and  the  Governor  and  Executive  Council. 

The  New  Hampshire  General  Court,  consisting  of  a Senate  and 
House  of  Representatives,  was  provided  for  in  the  New  Hampshire 
Constitution  adopted  in  June  I78U.  The  General  Court  meets  biennially, 
in  odd-numbered  years.  The  Senate  has  24  members  and  the  House  of 
Representatives  about  UOO. 

The  State  Constitution  (Part  Second,  Article  4l)  vested  the 


executive  power  of  the  State  in  the  Governor.  It  states  that  the 
Governor  shall  be  responsible  for  the  faithful  execution  of  the  laws. 

An  Executive  Council  of  five  members  advise  the  Governor  (Constitution, 
Part  Second , .Article  (60) . They  meet  frequently  with  the  Governor 
to  consider  many  projects  requiring  his  approval* 
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(l)  Interstate 


(a)  Atlantic  States  Tterine  Fisheries  Compact 

The  purpose  of  the  compact,  whose  members  are 
the  coastal  states  from  Maine  to  Florida,  is  "to  promote 
the  better  utilization  of  the  fisheries, marine,  shell  and 
anadromous,  of  the  Atlantic  seaboard  by  the  development 
of  a Joint  program  for  the  promotion  and  protection  of 
such  fisheries,  and  by  the  prevention  of  the  physical 
waste  of  the  fisheries  from  any  cause."  One  of  the  powers 
of  the  Compact  Commission  Is  that  It  shall  "have  power 
to  recommend  to  the  states.. .the  stocking  of  the  waters 
of  such  states  with  fish  and  fish  eggs." 

Legal  basis:  R.S.A.,  Chapter  213.  Laws  of  1Q55. 

(b)  New  England  Interstate  Water  Pollution  Compact 

New  Hampshire  participate.-,  in  reglcnal  planning 
for  water  pollaticn  control  through  Its  membership  In  the 
New  England  Interstate  Water  Pollutlcn  Control  Commission, 
initiated  by  the  Nev;  England  Interstate  Water  Pollutlcn 
Control  Compact  approved  by  an  act  of  Congress  In  19^7, 
and  ratified  by  all  seven  state  legislatures  by  1955. 

The  Ccmm.lssion  aims  toward  a sound  and  equitable  solution 
to  pollution  control  problems  through  a coordinated  inter- 
state program.  Because  all  the  major  river  basins  in  Nev; 
Hampshire  - the  Connecticut,  Merrimack,  Androscoggin,  and 
Saco  - are  Interstate  drainage  basins,  this  program  is  of 
importance  to  the  State. 

The  m.aln  function  of  the  Commission  is  the  apprcva] 
of  classlflcatic.ns  for  the  Interstate,  Inland,  and  tidal 
waters  of  the  seven-state  Compact  area  (the  six  New  England 
States  plus  New  York  State).  This  classification  system, 
much  the  same  as  New  Hampshire's  system,  permits  a balanced 
use  of  the  area's  waters  to  meet  the  various  degrees  of 
water  quality  required.  Each  of  the  seven  states  agreed 
to  prepare  classifications  of  Its  Interstate  waters  accord- 
ing to  present  and  proposed  highest  use,  and  to  submit  them 
to  the  Commission  for  approval. 

A second  part  of  the  Commission's  work  has  been  a 
program  of  surveys,  investigations,  and  research  in  connect- 
ion with  pollution  abatement  programs. 

Legal  basis:  R.S.A.  Chapter  93c,  Laws  of  1955. 
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(c)  New  England  River  raslns  Comrr.lssxcn 

The  CcT.T.leslon  was  established  under  the  authcrlty 
of  the  Water  Resources  Planning  Act  by  President  Johnson  on" 
September  o,  19o7,  at  the  request  of  the  New  England 
Governors'  Conference, 

In  accordance  v.-lth  Title  1]  of  the  Water  Rescuces 
Planning  Act  the  Commission  shall: 

(1)  serve  as  the  principal  agency  for  the  coordina- 
tion of  Federal,  State,  Interstate,  local  and  non-govern- 
mental plans  for  the  develcpm^ent  of  water  and  related  land 
resources  In  Its  river  basin: 

(2)  prepare  and  keep  up-to-date  a comprehensive 
plan  for  public  and  private  development  of  water  and 
related  resources: 

(3)  recommend  long-range  schedules  for  data 
collection.  Investigation,  planning  and  construction 
of  projects;  and 

(4)  foster  and  undertake  such  studies  of  water 
and  related  land  resources  problems  in  Its  river  basin 
as  are  necessary  for  preparation  of  the  comprehensive 
plan. 

New  Hampshire  Commission  on  Interstate  Cooperation 

The  New  Hampshire  Commission  on  Interstate 
Cooperation  has  the  following  functions: 

1.  To  carry  forward  the  participation  of  New  Hampshire 
as  a member  of  the  Council  of  State  Governments. 

2.  To  assist  In  establishing  governmental  machinery 
to  facilitate  cooperation  between  New  Hampshire  and  other 
states,  both  regionally  and  nationally. 

3.  To  endeavor  to  advance  cooperation  between  New 
Hampshire  and  other  units  of  government  by  means  of  adopt- 
ion of  compacts,  enactment  of  reciprocal  statutes,  adoption 
of  uniform  administrative  rules,  and  other  methods  of  cooper- 
ation of  government  offices  and  officials. 

Legal  basis:  R.S.A,  Chapter  19,  New  Hampshire  Laws  of  1955. 
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STATE 


fa)  Ne\/  Hampshire  Department  of  Agriculture 

The  New  Hampshire  Department  of  Agriculture  has 
the  following  functions; 

1.  Promote  agriculture  and  the  agricultural  Interests 
of  New  Hampshire, 

2.  Cooperate  wl1;h  extension  work  at  the  University  of 
New  Hampshire. 

3.  Gather,  tabulate,  and  maintain  a file  of  Information 
pertaining  to  agriculture  within  the  State. 

4.  Collect  and  publish  Infonnatlon  on  the  agricultural 
resources  of  the  State  and  disseminate  this  data  throughout 
the  nation. 

5.  Investigate  the  control  of  Insects  and  ragweed,  and 
cooperate  with  town  and  regions  to  eliminate  trouble  areas. 

6.  Advocate  supplemental  Irrigation  to  Increase 
agricultural  production. 

Legal  basis:  R.S.A.  Chapter  426,  Laws  of  1955. 

(b) Department  of  Fish  and  Game 

The  Department  of  Fish  and  Game  1s  Involved  In 
fish  and  game  propagation  and  maintenance,  surveys, 
technical  assistance  to  other  agencies  and  to  Individuals, 
protection  of  wildlife,  habitat  development,  rescue  and 
search  parties,  preservation  of  marshes,  dam  construction, 
stream  and  pond  stocking,  and  eradication  of  rough  fish 
species. 

The  Department  constructs,  operates,  and  maintains 
small  water  Impoundments  for  the  Improvement  of  fish  and 
game;  cooperates  with  Federal  and  State  agencies  for  water 
project  planning  and  pollution  abatement;  reviews  applica- 
tions for  water  barriers;  reclaims  ponds  and  lakes; 
maintains  water  areas  for  the  protection  of  water  fowl; 
stocks  waterways  with  fish;  maintains  migratory  bird 
refuges;  carries  on  studies  of  algae  and  other  water 
growths;  makes  periodic  surveys  of  most  of  the  State's 
lakes  and  ponds,  showing  depth  and  bottom  conditions; 
operates  pheasant  farms,  fish  hatcheries,  and  game  refuges. 


The  Department  also  Investigates  needs  for  public 
access  to  water;  advises  on  stream  channel  control  to  re- 
duce sediment;  cooperates  with  schools  In  teaching  the 
children  basic  conservation  and  the  safe  use  of  firearms; 
makes  available  services  of  game  biologists  to  owners  and 
managers  of  forest  properties;  develops  methods  of  opening 
up  more  private  land  to  sportsmen;  provides  wildlife 
lecturers,  films,  educational  assistance. 

Legal  basis:  R.S.A.  Chapter  206,  Laws  of  1955. 

The  Department,  through  the  Public  Works  Division, 
serves  as  the  construction  agency  for  the  Division  of 
Parks,  supplying  construction  crews  and  supervising  the 
work  of  Independent  contractors  for  major  developments 
within  the  parks.  It  also  maintains  the  park  roads. 

A significant  milestone  In  the  evolution  of  public 
recreation  and  of  the  increasing  Importance  of  recreation 
Is  the  Federal  directive  Issued  several  years  ago  by  the 
Bureau  of  Public  Roads,  U.  S.  Department  of  Commerce, 
which  calls  for  a review  of  plans  for  Federal  Aid  Highway 
construction  by  representatives  of  the  U.  S.  Forest  Service, 
Wildlife  Service,  and  the  Fish  and  Game  Department,  as  well 
as  the  Department  of  Public  Works  and  Highway,  In  order  to 
achieve  a maximum  coordination  of  public  highway  Improve- 
i ments  with  the  requirements  of  fish  and  wildlife  resources. 

The  Department  has  undertaken,  also  In  cooperation 
with  the  other  State  agencies,  a study  of  a scenic  road 
system  for  New  Hampshire,  in  accordance  with  a request  from 
the  Bureau  of  Public  Roads. 

Legal  basis:  For  organization  of  Department  - R.S.A, 

Chapters  228  and  229,  Laws  of  1955. 

(o)  Department  of  Resources  and  Economic  Development 

The  Department  of  Resources  and  Economic  Develop- 
ment was  established  In  196I  by  the  Legislature  with  the 
purpose  of  Improving  "the  administration  of  state  govern- 
ment by  providing  unified  direction  of  policies,  programs 
and  personnel  In  the  field  of  resources  and  economic  de- 
velopment making  possible  Increased  efficiency  and  economies 
from  Integrated  administration  and  operation  of  these  re- 
lated functions  of  the  state  government." 

The  Department,  under  the  executive  direction  of  a 
commissioner  appointed  by  the  Governor  for  a term  of  four 
years,  consists  of  the  Division  of  Resources  Development; 

, Division  of  Economic  Development  which  Includes  the  sub- 

I divisions  of  research  and  planning.  Industrial  development, 

[ and  promotion;  and  Division  of  Parks.  The  Water  Resources 

[ Board  and  State  Port  Authority  are  a part  of  the  Department 

j for  housekeeping  adalnlstratlve  purposes  only, 
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A commission  that  Is  advisory  to  the  Commissioner 
consists  of  seven  members  and  Is  appointed  by  the  Governor. 

The  commission's  duties  are  to  "consult  with  and  advise 
the  Commissioner  of  Resources  and  Development  with  respect 
to  the  policy,  programs  and  operations  of  the  department 
upon  a continuing  basis." 

Legal  basis:  Chapter  223,  Laws  of  196I. 

I : 

(d)  Division  of  Resources  Development  (Forestry  Division) 

i 

The  Division  of  Resources  Development  maneges  the 
State  Forest  lands  by  a multiple-use  plan.  Elements  of 
this  management  plan  include  timber  production,  wildlife 
management,  watershed  protection.  Insect  and  disease 
control,  fire  control,  and  forest  demonstration  areas. 

The  Division  cooperates  closely  with  the  Division  of 
Parks  In  State  Parks  where  land  Is  delvlded  Into  recrea- 
tional and  timber  production  zones. 

j The  Division  is  responsible  for  the  overall  prevention 

i and  control  of  forest  and  brush  fires  throughout  the  State 

ij  except  within  the  boundaries  of  the  White  Mountain  National 

I Forest.  The  Division,  upon  request,  can  cooperate  with 

I counties,  towns,  corporations,  and  Individuals  In  prepar- 

I Ing  plans  for  the  protection  and  management  of  trees, 

woodlots,  and  timber  tracts.  The  Division  carries  on  a 
I forest  pest  and  disease  research  and  control  program  In 

the  State. 

Legal  basis:  R.S.A.  Chapters  21b  through  226,  Laws  of 

1955;  and  Chapter  223,  Laws  of  1963. 

(e)  Division  of  Parks 

I The  Division  of  Parks  Is  responsible  by  State  statute 

j for  the  design,  development,  administration,  operation  and 

maintenance  of  the  recreational  facilities  In  State  public 
areas  of  recreational  significance,  to  wit: 

1.  The  Division  of  Parks  will  preserve  and  develop 
unusual  scenic,  scientific,  historical,  and  recreational  ; 

areas  and  facilities  within  the  State;  f 

j 2.  The  Division  will  develop  these  areas  and  facili- 

ties for  public  recreational,  educational,  scientific, 
and  related  uses; 

i 3.  The  Division  will  expand  the  facilities  within 

i the  present  system  of  State  Parks,  historic  sites,  wayside 

I areas  and  scientific  areas  to  achieve  and  derive  maximum 

I increase  In  value  of  these  facilities  as  tourist  attractions. 

In  relation  to  the  growing  needs  for  su^'h  facilities; 
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4.  The  Division  will  give  equal  consideration  to  the 
recreational  needs  of  all  sections  of  the  State; 

5.  The  Division  will  develop  the  present  parks  and 
facilities  thereon  to  their  optimum  capacity  for  skiing, 
camping,  and  other  Income -producing  activities; 

6.  The  Division  will  develop  any  other  lands  and 
facilities  that  the  State  now  owns  for  optimum  recreational 
potential;  and 

7.  The  Division  will  acquire  new  areas  and  facilities 
believed  to  have  sound  potential  for  development,  use,  and 
operation  as  State  Parks,  historic  sites,  or  wayside  areas. 

The  Division  of  Parks  cooperates  with  the  Department 
of  Fish  and  Game  In  the  management  of  State  Park  lands 
which  have  fish  or  wildlife  production  potential. 

The  Division  of  Parks  also  cooperates  with  the  Water 
Resources  Board,  the  Division  of  Resources  Development 
(Forestry),  and  the  Department  of  Public  Works  and  Highways 
In^the  maintenance  of  dams.  In  forest  management  practices, 
and  In  the  development  of  park  facilities,  respectively. 

Legal  basis:  R.S.A.  Chapters  216  and  218,  Laws  of  1955; 

and  Chapter  223,  Laws  of  1963. 

(f)  Division  of  Economic  Development 
Office  of  Planning  and  Research 

The  Office  of  Planning  and  Research  Is  the  central 
planning  agency  of  the  State  and  is  responsible  for  the 
collection,  compilation,  and  analysis  of  data  bearing  upon 
industrial,  commercial,  social,  and  physical  factors  which 
influence  the  present  and  future  welfare  of  the  State,  its 
economic  well-being,  and  the  conservation  of  Its  natural 
resources. 

The  Office  conducts  special  studies,  administers 
Federal  planning  grants  on  the  state,  regional,  and  local 
levels,  coordinates  the  planning  functions  of  the  Federal, 
state,  and  local  resource  agencies,  and  gives  assistance 
to  public,  quasl-publlc,  and  private  agencies  and  Indi- 
viduals Involved  In  resource  planning  and  research. 

Legal  basis:  R.S.A.  Chapter  12,  Laws  of  1955;  and 

Chapter  223,  Laws  of  I963. 
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(g)  Office  of  State  Geologist 


The  Office  of  State  Geologist  was  established  In  I967 
by  the  State  Legislature  to  have  the  following  duties: 

1.  To  collect  and  distribute  geologic  mlneraloglc 
Information; 

2.  To  coordinate  cooperative  projects  with  U.  S. 
Geological  Survey  and  other  agencies; 

3.  To  research  the  geology  and  mineral  resources 
of  the  state; 

4.  To  serve  as  editor  of  state  geologic  publications; 

5.  To  make  studies  related  to  geology  of  the  State; 

6.  To  cooperate  with  federal  agencies  In  collecting 
data  on  geologic  activity  and  mineral  Industries;  and 

7.  To  assist  In  educational  programs  In  geology  and 
mineral  resources  at  state  educational  Institutions  and 
public  school. 

Legal  basis:  Chapter  96,  Laws  of  1967. 

(h)  New  Hampshire  Council  of  Resources  and  Development 

The  Council  was  formed  to  coordinate  the  activities  of 
State  agencies  concerned  with  the  State's  natural  resources. 

"The  Council  shall  consult  upon  common  problems  in  the 
field  of  natural  resources  and  their  development;  consult 
with,  negotiate  with  and  obtain  Information  from  any  federal 
or  state  agency  that  may  or  could  be  Involved  or  concerned 
with  any  of  Its  problems,  reports,  recommendations  or 
studies;  make  such  reports  and  recommendations  as  may  be 
desirable  In  Its  opinion  to  the  governor  and  council;  and, 
subject  to  the  approval  of  the  board,  commission  or 
commissioner  of  the  agency  or  department  affected,  make 
such  studies  and  recommendations  upon  Its  own  Initiative, 
or  upon  request,  to  the  general  court  concerning  such 
changes  as  It  may  deem  advisable  to  coordinate  effectively 
the  work  of  the  agencies  which  have  membership  In  the  council. 
Its  decisions  shall  be  advisory  only." 

The  Council  Is  composed  of  the  head  of  each  of  the 
following  State  agencies:  Department  of  Agriculture, 

Department  of  Education,  Fish  and  Game  Commission,  Department 
of  Public  Works  and  Highways,  Water  Pollution  Commission, 
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Water  Resources  Board,  Department  of  Resources  and 


Economic  Development,  Division  of  Economic  Development, 
Division  of  Resources,  and  Division  of  State  Parks. 

The  Director  of  the  Office  of  Planning  and  Research 
serves  as  the  permanent  chairman. 

Legal  basis:  Chapter  212,  Laws  of  19^5. 

(i)  Public  Utilities  Commission 

The  Public  Utilities  Commission  has  the  power  and 
duty  "to  keep  Informed  as  to  all  public  utilities  in  the 
state,  their  capitalization,  franchises  and  the  manner 
In  .which  the  lines  and  property  controlled  or  operated 
by  them  are  managed  and  operated,  not  only  with  respect 
to  the  safety,  adequacy  and  accommodation  offered  by  their 
service,  but  also  with  respect  to  their  compliance  with 
all  provisions  of  law,  orders  of  the  commission  and 
charter  requirements."  (R.S.A.  Chapter  37^:^).  The 
utilities  covered  by  the  Commission  Include  those  for 
electricity,  gas,  steam,  telephone,  telegraph,  water, 
municipal  utilities,  railroads,  express,  street  railways, 
toll  roads  and  toll  bridges,  motor  vehicles  (carriers  of 
passengers  and  common  and  contract  carriers  of  property), 
and  carriers  by  water. 

Legal  basis:  R.S.A,  Chapters  362  through  382,  Laws  of  1955* 

(;})  State  Conservation  Committee 

The  State  Conservation  Committee  was  established  to 
serve  as  an  agency  of  the  State.  It  has  nine  members'  - 
four  State  agency  heads  and  five  others  appointed  by  the 
Governor.  The  Committee  serves  without  compensation  and 
has  the  following  duties: 

1.  To  offer  assistance  to  the  supervisors  of  the 
Soil  Conservation  Districts  of  the  State  in  formulating 
and  carrying  out  any  of  their  programs; 

2.  To  keep  the  supervisors  of  each  District  In- 
formed of  the  activities  of  all  other  Districts,  and  to 
facilitate  an  Interchange  of  advice,  experience,  and 

• cooperation  among  such  Districts; 

3.  To  coordinate  the  programs  of  the  several 
Districts  so  far  as  they  may  be  done  by  advice  and 
consultation, 

4.  To  seek  the  cooperation,  and  technical  and 
financial  assistance  of  the  United  States,  of  this  State, 
and  of  town  and  county  governments.  In  the  work  of  such 
Districts; 
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5.  To  keep  the  public  Infoxnned  throughout  the  State, 
concerning  the  activities  and  programs  of  the  Districts; 
and 

6.  To  establish  satisfactory  cooperative  arrange- 
ments and  to  avoid  duplication  between  the  Districts  and 
other  federal,  state,  or  county  agencies  which  have  similar 
responsibilities. 

Legal  basis:  Chapter  366,  Laws  of  1967. 

fk)  Water  Resources  Board 

The  New  Hampshire  Water  Resources  Board  Is  concerned 
primarily  with  conservation  of  State  water  resources  and 
the  regulation  of  stream  flows. 

A major  responsibility  of  the  Water  Resources  Board 
Is  flood  control  and  protecting  rlverbank  property  from 
water  damage.  To  carry  out  this  responsibility,  the  Board 
cooperates  with  the  U.  S.  Army,  Corps  of  Engineers,  and 
the  Soil  Conservation  Service  In  their  respective  flood 
control  programs.  The  Board  is  required  to  approve  all 
water  resource  projects  contemplated  for  New  Hampshire  and 
to  provide  technical  advice  In  both  the  planning  and  con- 
struction states  of  such  projects. 

The  Board  supervises  and.  In  some  cases,  assumes 
ownership  of  all  dams  and  dam  sites  In  New  Hampshire. 

Those  dams  which  have  become  State  property  are  maintained 
and  Improved  by  the  Water  Resources  Board.  The  Board  Is 
authorized  to  Investigate  facilities  for  hydroelectric 
power  on  the  State's  streams. 

With  the  objective  of  regulating  the  flow  of  streams, 
the  Board  constructs  and  operates  conservation  reservoirs, 
which  may  be  released  when  stream  flow  downstream  reaches 
a certain  minimum  flow.  Control  of  stream  flow  Is  Import- 
ant for  diluting  sewage  and  other  wastes,  and  for  fish 
and  wildlife  uses. 

The  provision  of  recreation  facilities  at  Water 
Resources  Board  Installations  is  only  Incidental  to  its 
primary  goals;  however,  the  Board  allows  the  public  to 
gain  access  to  the  water  at  most  of  Its  damsltes. 

The  Water  Resources  Board  Is  responsible  for  Investi- 
gating and  considering  requests  for  permits  to  dredge 
and/or  fill  In  the  public  waters  of  the  State  under  Chapters 
307  and  274,  Laws  of  1967. 

Legal  basis:  R.S.A.  Chapters  48l  and  482,  Laws  of  1955. 
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(l)  Water  Supply  and  Pollution  Control  Commission 
Pollution  Control  Activities 


Authority  to  control  Industrial,  municipal,  and 
private  sources  of  water  pollution  In  the  State  of  New 
Hampshire  Is  vested  In  the  State  Water  Supply  and 
Pollution  Control  Commission.  The  Commission,  acting 
under  New  Hampshire  Water  Pollution  Control  laws  and 
through  the  courts,  may  exercise  this  authority  by  en- 
forcement of  established  legislative  classifications  of 
surface  waters  and  of  recently  passed  legislation  con- 
trolling sewage  disposal  systems  near  shorelines.- 

New  Hampshire  has  had  a comprehensive  program  on 
water  pollution  control  since  19^7^  when  the  Legislature 
first  established  the  Water  Pollution  Commission  and  Its 
program.  In  the  19^7  Session  of  the  Legislature  the 
Commission's  duties  were  expanded  and  Its  title  changed 
to  "New  Hampshire  Water  Supply  and  Pollution  Control 
Commission," 

The  powers  and  duties  of  the  agency  may  be  summarized 
as  follows: 

1)  To  study  and  Investigate  all  problems  connected 
with  the  pollution  of  the  surface  waters  of  the  state; 

2)  To  conduct  scientific  investigations  and  research 
on  the  elimination  of  various  types  of  pollution; 

3)  To  cooperate  with  other  public  or  private  agencies 
In  the  conduct  of  such  Investigations  and  research. 

4)  To  perform  all  necessary  work  relative  to  classi- 
fication of  state  surface  waters; 

y * 

5)  To  require  filing  of  plans  and  specifications  for 
wastewater  treatment  plants; 

6)  To  Investigate  and  consider  all  requests  for 
permission  to  subdivide  land  near  any  shoreline,  or  to 
construct  sewage  or  waste  disposal  systems  on  any  land 
bordering  on  the  surface  waters  of  the  state  and/or  within 
one  thousand  feet  of  the  water  line  at  maximum  water  line 
elevation; 

7)  To  Investigate  and  approve  applications  for  state 
and  federal  aid  for  the  construction  of  municipal  pollution 
abatement  projects; 

8)  To  work  with  other  states  to  eliminate  pollution 
of  Interstate  waters;  and 

9)  To  employ  personnel  and  purchase  necessary 
equipment. 
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Legal  basis:  Chapter  l47.  Laws  of  I967. 

(m)  Water  Supply  Activities 

The  Sanitary  Engineering  Division  of  the  Water  Supply 
and  Pollution  Control  Commission  is  responsible  for  the 
protection  of  sources  of  water  and  ice. 

The  following  are  the  Division's  main  activities: 

1)  "The  Commission  is  empowered  to  investigate  the 
sanitary  conditions  and  methods  pertaining  to  the  source, 
treatment,  and  distribution  of  all  public  water  supplies  ^ 
for  the  domestic  use,  and  to  require  the  application  of 
any  treatment  cr  Improvement  in  conditions  and  methods 

as  it  may  deem  necessary  to  insure  fitness  and  safety  and 
adequate  protection  of  the  public  health."  (R.S.A. 
148:22). 

Any  person  constructing  a new  public  water  supply 
system  or  enlarging  any  existing  system  must  submit  plans 
for  the  proposed  construction  to  the  Water  Supply  and 
Pollution  Control  Commission. 

2)  The  Division  regulates  the  cutting  of  ice  used 

as  a-  source  of  a public  water  supply  for  domestic  purposes 
for  man. 

3)  The  Water  Supply  and  Pollution  Control  Commission 
is  authorized  to  study  the  probable  domestic  water  supply 
requirements  of  groups  of  towns  and/or  cities  which  appear 
likely  to  have  Increased  industrial  and  population  growths 
for  the  next  fifty  years.  The  Commission  shall  find  out 
the  most  feasible  and  economic  sites  for  sources  of  water 
supply  for  such  long-range  planning.  (R.S.A.  148-A) 

Legal  basis:  R.S.A.  Chapter  l48. 


1.  A public  water  supply  system,  by  law,  is  any  such 
system  that  accommodates  thirty  or  more  people,  in- 
cluding not  only  municipality  systems  but  also 
institutions,  subdivisions,  etc. 

(n)  University  of  New  Hampshire  - Agricultural  Experiment  Station 

The  State  Agricultural  Experiment  Stations  conduct  research  and 
gather  information  relating  to  land  use,  farm  characteristics,  popu- 
lation, and  zoning,  as  well  as  a wide  range  of  physical  and  biological 
data  useful  for  planning  and  developing  recreation  enterprises.  The 
stations,  in  cooperation  with  the  National  Agricultural  Experiment 
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station,  are  now  csurrying  out  or  are  planning  a number  of  studies 
bearing  directly  on  the  use  of  human,  land  , and  water  resources  for 
recreation.  These  include  surveys  of  recreation  facilities  and  services 
on  farms  and  potentials  for  further  development,  demands  of  urban 
residents  for  outdoor  recreation,  and  sports  (swimming,  skiing,  and  so 
on)  and  indoor  recreational  activities  (bowling,  crafts,  arts,  auid  the 
like) . 


(o)  Water  Resources  Research  Center 

In  July,  1964,  the  Governor  of  the  State  of  New 
Hampshire  designated  the  University  of  New  Hampshire  as 
the  educational  Institution  at  which  a Water  Resource 
Research  Center  would  he  located  In  New  Hampshire,  The 
Center  was  authorized  by  the  Water  Resources  Research 
Act  of  1964,  Public  Law  88-379^  July  17,  1964,  as  amended 
by  Public  Law  89-4o4,  April  19,  I966,  which  authorized 
State  Water  Resources  Research  Centers  In  each  of  the 
fifty  states  and  Puerto  Rico. 

The  Center  was  established  to  plan  and  coordinate 
water  resource  research  and  graduate  training  In  water 
resource  research  In  the  colleges  and  departments  of  the 
University.  It  also  provides  the  mechanism  for  coopera- 
tion In  water  resources  research  with  other  research 
Institutes  and  agencies  throughout  the  State.  In  May, 
1967,  ten  research  projects  projects  were  underway  though 
funds  provided  under  Public  Law  88-379. 

(3)  Political  Subdivisions 

Soil  and  Water  Conservation  Districts 

The  Districts,  one  for  each  of  ten  New  Hampshire 
Counties,  are  organized  under  the  provisions  of  Chapter 
366  of  the  laws  of  1967.  The  governing  body  of  each  of 
the  districts  consists  of  five  supervisors  (who  shall  be 
land  occupiers  In  the  district)  appointed  by  the  State 
Conservation  Committee.  The  supervisors  receive  no  com- 
pensation for  their  services  except  expenses. 

The  Districts  do  not  have  any  funds  to  do  the  Jobs 
listed  below,  but  serve  In  an  advisory  capacity  and  work 
with  federal  agencies  who  plan  and  carry  out  the  projects. 

The  Districts  have  the  following  powers: 

1.  To  conduct  research  relating  to  soil  erosion, 
floodwater,  sediment  damages,  land  drainage,  and  the  con- 
servation and  development  of  natural  resources; 

2.  To  conduct  demonstration  projects  within  the 
district  on  publicly  or  privately  owned  lands  In  order 
to  demonstrate  conservation  and  development  methods; 
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3.  To  carry  out  preventative  and  Improvement 
measures  for  the  conservation  and  development  of  the 
soli,  water,  and  related  natural  resources  within  the 
district; 

4.  To  cooperate  or  enter  Into  agreements  with  any 
agency  or  occupier  of  lands  within  the  district  In  carry- 
ing out  erosion  control,  flood  prevention,  drainage, 
watershed  protection,  and  resource  conservation  and 
development  projects  or  other  works  of  Improvements  for 
the  natural  resources  within  the  district; 

5.  To  acquire,  maintain,  and  sell  property,  real 
or  personal.  In  carrying  out  the  provisions  of  the  law 
establishing  the  districts; 

6.  To  make  available  to  land  occupiers  within  the 
district  agricultural  machinery,  fertilizer,  seeds,  and 
other  material  as  will  assist  such  land  occupiers  In 
conservation  projects  upon  their  lands; 

7.  To  construct  and  maintain  structures  as  may  be 
necessary  under  the  law  establishing  the  district; 

8.  To  develop  comprehensive  plans  for  changes  In 
land  use,  control  and  prevention  of  soil  erosion,  land 
drainage,  and  prevention  of  flood-water  and  sediment 
damages  within  the  district;  and 

9.  To  take  over  by  purchase,  lease,  or  otherwise 
and  administer  any  works  of  Improvement  for  the  con- 
servation and  development  of  soil,  water,  and  related 
natural  resources. 
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state  of  Idaine 


The  organization  in  Maine  which  has  jurisdiction  on  water  pollution 
and  water  related  sources  is; 

Maine  Environmental  Improvement  Commission,  an  element  of  the  Maine 
Department  of  Environmental  Protection,  under  the  following  authority: 
State  of  Maine  Legislative  Document  No.  I83I,  dated  11  June  1971 
ENVIRONMENTAL  PROTECTION 
Chapter  425 

There  is  created  and  established  a Department  of  Environmental 
Protection,  hereinafter  called  "the  department",  to  protect  and  improve 
the  quality  of  our  natural  environment  and  the  resources  which  con- 
stitute it,  and  to  improve  the  public's  opportunity  to  enjoy  and  exist 
healthily  in  the  environment,  by  controlling  the  man-made  despoliation 
of  our  resources  and  directing  growth  and  development  along  planned 
lines  vfhich  will  preserve  for  all  time  an  ecologically  sound  and  aesthe  - 
tically  pleasing  balance  of  naturally  occurring  resources,  to  consist 
of  a Commissioner  of  Environmental  Protection  appointed  by  the  Governor 
with  the  advice  and  consent  of  the  Council  to  serve  at  the  pleasure  of 
the  Governor  and  Council,  and  the  following  as  heretofore  created  and 
established:  The  Environmental  Improvement  Comission,  the  Board  of 

Pesticides  Control,  the  Wetlands  Control  Board,  the  Maine  Mining  Com- 
mission, the  Maine  Land-use  Regulation  Commission,  the  Pest  Control 
Compact  Adminstrator,  the  Board  of  Certification  of  VJater  Treatment  Plant 
Operators,  the  Nev;  England  Interstate  \hter  Pollution  Control  Commission, 
and  the  Division  of  Sanitary  Engineering  of  the  Department  of  Health 
and  Welfare. 
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Section  2,  Organization.  The  Joint  Select  Special  Committee  of  the 
Legislature  on  Governmental  Reorganization,  with  the  assistance  of  the 
commissioner,  shall  prepare  a plan  of  organization  of  the  department 
into  such  bureaus,  divisions  and  sections  as  may  be  necessary  to  carry 
out  effeciently  the  work  of  the  department.  The  committee,  with  the 
assistance  of  the  commissioner,  shall  prepare  legislation  to  be  presented 
to  a special  session  of  the  105th  Legislature  to  amne,  repeal  and  re- 
arrange statutes  to  reflect  this  department's  powers,  responsibilities 
and  organization. 

Directors  of  bureaus  shall  be  appointed  by  the  Governor,  with  the 
advice  and  consent  of  the  Council,  to  serve  at  the  pleasure  of  the 
Governor  and  Council. 

The  commissioner  shall  prepare  a budget  for  the  department  in 
accordance  with  the  Revised  Statutes,  Title  5,  chapter  l49. 

The  commissioner  and  the  Joint  Select  Special  Commitee  of  the 
Legislatiure  on  Governmental  Reorganization  may  recomment  the  legislation 
for  the  transfer  from  or  to  another  state  deparment  such  functions  as 
woxild  appear  to  properly  belong  to  the  other  department  or  to  his 
depcurtmant.  The  commissioner  shall  have  no  power  or  duties  relative 
to  the  proposed  departlient  except  those  listed  in  this  section. 

Section  3«  Effective  date.  This  Act  shall  become  effective  91  <iayB 
after  adjournment  of  the  Legislature. 


Note:  The  all  Land  Scheme  No.  4,  as  described  in  Appendix 

III,  proposes  the  \ise  of  certain  land  areas  in  Maine  for  irrigation 
and  renovating  waters  from  the  Lowell-Lawrence-Haverhill  area, 
therefore,  the  Maine  Environmental  liqprovement  Commission  is 
listed  above. 
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Cooperation  and  Coordination 

a.  The  State  of  New  Han^jshire  has  a policy  of  close  cooperation 
I with  the  Federal  Government  in  management  of  its  water  related  land 

i 

i resources.  The  Water  Resources  Board  maintains  close  contact  with 

the  U.S.  Army,  Corps  of  Engineers,  U.S.  Soil  Conservation  Service,  and 
U.S,  Geological  Siirvey,  Hydrologic  Branch.  The  Water  Supply  and  Pol- 
lution Control  Commission  coordinates  with  the  Department  of  Health, 
Education,  and  Welfare,  and  auch  sub-agencies  as  the  Federal  Water 
Pollution  Control  Adminstration.  Other  State  agencies  maintain  similar 
contacts  on  water  resources  matters.  The  Council  of  Resources  and 
Development  and  the  Office  of  Planning  and  Research  maintain  overall 
I coordination  among  Federal  and  State  efforts  on  water  and  related  land 

resources  matters  in  the  best  interests  of  the  people  of  the  State. 

Further  coordination  is  provided  through  the  Office  of  the  Governor, 

I 

to  whom  the  water  resources  agencies  of  the  Federal  Government  submit 
requests  for  State  approval  for  projects,  and  State  dooperation  in 
! studies.  The  Governor,  in  turn,  obtains  the  cooperation  of  the  con- 

cerned State  agencies  for  the  projects. 

I The  State  also  maintains  contact  with  private  industry  and  commercial 

enterprises  which  Eire  involved  in  plans  and  projects  for  the  State's 
waters  and  related  lands. 

Close  coordination  with  these  interests  is  especially  necessary  in 
the  development  of  projects  on  our  streeims  for  private  company  hydro- 
electric installations  and  for  major  indxistries  which  use  streams  as 
coolants,  to  carry  off  wastes,  or  to  generate  power,  for  optimum  use 
I of  this  resource. 

I Coordination  of  the  State  of  New  Hampshire  Water  Resource  Agency's 
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efforts  with  those  in  adjoining  states  is  achieved  both  on  an  individual 
agency  level  and  also  through  membership  in  several  New  England-wide 
organizations.  These  organizations  include  the  New  England  Governor's 
Conference,  the  New  England  RegionaJL  Commission,  the  New  England 
River  Basins  Commission,  and  interstate  con5>act  organizations  that  are 
cited  in  the  Section  on  Administrative  Structure. 

b.  In  Massachusetts  the  enabling  legislation  creating  the  Water 
Resources  Commission  and  the  Division  of  Water  Resoxirces  in  1956, 
placed  heavy  en5>hasis  on  the  role  of  this  agency  in  coordinating  all 
the  state  and  federal  programs  which  have  an  inqpact  on  Water  Resources. 
The  commission  remains  the  state's  primary  contact  with  the  Corps  of 
Engineers  and  U.S.  Soil  Conservation  Service  during  all  stages  of  the 
planning  development  and  operation  of  their  various  water  management 
programs . 

The  Water  Resources  Commission,  through  the  Division  of  Water 
Pollution  Control  works  cooperatively  with  the  Federal  Water  Pollution 
Control  Administration  in  the  Department  of  the  Interior  to  abate 
water  pollution  under  the  pertinent  State  and  Federal  Statutes. 

The  Massachusetts  Department  of  Pxiblic  Health  cooperates  with  the 
U.S.  Public  Health  Service  in  a program  of  water  svipply  protection  and 
the  suppression  of  water-bourne  diseases. 

The  Commonwealth  by  statute  is  pledged  to  a program  of  inter- 
state cooperation.  By  virtue  of  special  acts  of  the  legislature, 
Massachusetts,  throu^  the  Water  Resources  Commission,  is  represented 
on  interstate  river  valley  flood  control  commissions  for  the  Thames, 
Connecticut,  and  Merrimack  Rivers. 

The  New  England  Interstate  Water  Pollution  Control  Commission  was 
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an  active  organization  before  the  passage  of  strong  federal  pollution 
abatement  legislation.  This  organization,  which  includes  the  New 
England  states  and  New  York,  continues  its  cooperative  program. 

Interstate  cooperation  in  studying  water  resource  problems  will 
undoubtedly  grow  as  the  New  England  River  Basins  Commission  develops  its 
planning  program  as  authorized  by  the  Water  Resources  Planning  Act. 

Other  Studies  with  Federal  impetus  that  have  fostered  interstate  co- 
operation include  the  Northeast  Water  Supply  (NEl'JS),  the  North  Atlantic 
Regional  Water  Resources  Study  (NAR),  and  the  New  England-New  York  Inter- 
Agency  Committee  (NEINYIAC). 
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Listed  below  are  some  of  the  primary  federal  and  applicable  state 
laws  on  pollution  abatement. 

a.  Federal 

Public  Health  Service  Drinking  Water  Standards 

Water  Pollution  Control  Act  of  19!j6 

Federal  Water  Quality  Act  of  I965  (PL  88-23I+) 

Federal  Clean  Water  Restoration  Act  of  I966 
Executive  Order  11507  dated  February  4,  I970 
Refuse  Act  of  I899 

b.  Commonwealth  of  Massachusetts 
Massachusetts  Clean  Waters  Act  of  I966 
Water  Quality  Standards  (March  3>  I967) 

c.  State  of  New  Hampshire 

Senate  Bill  No.  83,  dated  I967,  providing  for  the  classification 
of  certain  surface  waters  of  the  State. 

Water  Quality  Act  of  I965 
House  Bill  Number  111 

d.  State  of  Maine 

Legislative  Document  No  1831,  dated  June  11,  1971 
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L.  CURRENT  POLLUTION  ABATEMEaTT  OPERATIONS  AND  IMPLEMENTATION  PROGRAMS: 

The  present  status  of  the  pollution  abatement  of  discharges  to  the 
Merrimack  River  and  certain  tributaries  in  Massachusetts  and  New  Hampshire 
is  included  in  the  following  Tables  24  and  2‘i  of  this  section. 

•er' 

Although  some  of  the  towns  and  industries  are  not  within  the  areas 
of  this  feasibility  study,  the  polluters  and  status  outside  the  areas 
are  being  retained  for  information  purposes  only. 


1.  Massachusetts  Implementations  Schedule: 


(Table  No.  24) 


TABLE  NO.  24 

DISCHARGES  TO  THE  MQtRlXACK  RIVER  AND  CERTAIN  TRIBUTARIES  IN  MASSACHUSETTS 
(As  subaittsd  by  the  Connonwcalth  of  Massachusetts) 


DISCHARGES  TO  THE  MERSIMACX  RIVER  AND  CERTAIN  TRIBUTARIES  IN  MASSAC 
(A«  nAaitted  by  the  CoicBotwc&lth  of  Massaehueette) 


DISCHARGES  TO  THE  KERRB5ACK  RIVER  AND  CERTAIN  TOIBUXARIES  IN  MASSACHUSETTS 
(A»  Bulmitted  by  the  Corcnonwcalth  of  MaGsachusetts) 

iclpallty  or  Industry  Present  Proposed  Appropriation  Completion  Start  Finish 

atlon  - .Type  of  Waste  Treatawnt  Treatment  of  Funds  of  Plana  Construction  Construct: 


uenoral  Kotora  Tie  to  Completed  Coo^leted  Completed 

Fr-Tiingham  Hone  Municipal  h/a  7/68  8/68  U/69 


Atlantic  Union  College  Part  Primaiy  Pcceivod  pcraiission  to  Join  the  Lancaster  Sewer 

Lancaster  - Sanitary  Part  Second.-^iy  Socontlcxy  District  which  was  recently  created  by  a legislative 


l! 


DISCHARGES  TO  THE  MERRIMACK  RIVER  AND  CERTAIN  TRIBlfTARIES  IN  MASSACHUSETTS 
As  submitted  by  the  Connnonwealth  of  Massachusetts) 
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lone  System 


DISCHARKES  TO  THE  .MTRRDWCX  HIVER  AND  CERTAIN  •miEUTARIES  IN  >'^3SACIIUSETT3 
(As  sxibmltted  by  the  Conmonwealth  of  Massachusetts) 
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DISCHAROES  TO  THE  .nCERRIV.KK  RIWR  AND  CERTAIN  TKIFUTANIES  IN  KAGEACHUSETT3 
(As  submitted  by  the  Commonwealth  of  Massachusetts 


\KC"s  70  iiis  w:rx:u;‘.*.cx  uivim  .m,'o  ckitain  tuiiutauies  ih  i;>rrf  ]ia:4P2hibx 


Municipal  Sccondazy  & Oaapi*^** 

Salca  - Sanitozy  Clo 


In  addition,  it  is  also  noted  that  ntmierous  watershed  associations, 
private  individuals  and  other  quasi-official  ccmmittees  have  assisted 
and  implemented  wastewater  maneigement  practices  in  the  areas  of  studj'. 
Sumnary  of  State  Policies  regarding  Methods  of  Pollution  Abatement  is 
as  follows  for  New  I'ampshire  and  Massachusetts: 

New  Hampshire  - Chapter  l49  of  Laws  relating  to  Water  Supply  euid 
Pollution  Control  read,  in  part: 

"POLICIES.  It  is  hereby  declared  as  a matter  of  legislative  intent, 
that  the  water  supply  and  pollution  control  commission  in  the  enforce- 
ment of  this  and  other  legislation  dealing  with  classification  of  the 
surface  waters  of  the  state  shall  adhere  to  the  following  policies: 

1.  Insofar  as  practicable,  the  initial  objective  of  the  control 
program  will  be  to  obtain  the  installation  of  primary  treatment  (with 
adequate  disinfection  where  sewage  discharges  are  involved)  for  all 
discharges  of  sewage  and  industrial  wastes. 

II.  The  second  objective  will  be  to  require  the  installation  of 
secondary  treatment  whenever  such  additional  treatment  is  necessary  to 
protect  the  uses  assigned  to  the  particular  stream  classification. 

III.  The  third  objective,  after  all  stream  classification  requirements 
throughout  the  state  have  been  satisfied,  will  be  to  continue  the  program 
of  pollution  abatement  by  installing  other  forms  of  treatment  desirable 
to  maintain  all  surface  waters  of  the  state  in  as  clean  a condition  as 
possible,  consistent  with  available  assistemce,  funds  and  technological 
developments. 


Massachusetts  - Certain  general  policies  of  the  Division  of  Water 


Pollution  Control  read,  in  part: 

Par.  2,  "All  waste  sources  on  fresh  waters  will  be  required  to  be 
treated  to  the  secondarj'-  level  regardless  of  the  stream  classification 
assigned.  Secondary  treatment  will  generally  refer  to  biological 
treatment  as  applicable  and/or  its  industrial  wastes  treatment  equivalent 
all  as  determined  by  the  Division  of  Water  Pollution  Control.  Secondary 
treatment  efficiencies  shall  range  from  80-90%  BOD  removal  with 

correspondingly  similar  removals  on  other  waste  parameters, . 

Par . 3 . Tertiary  treatment  may  be  required  where  the  estimated  increased 
beneficial  water  uses  can  be  shown  to  be  economically  Justifiable. — — . 
Par.  8.  Where  serious  water  quality  control  problems  are  the  result  of 
low  dependable  flows  consideration  will  be  given  to  the  need  for  and 
value  of  storage  for  waters  to  be  used  for  low  flow  augmentation, 
contingent  upon  the  requirements  of  Section  39>  of  Chapter  685  of  the 
Massachusetts  Acts  of  I966.” 

(Note:  Section  39  allows  the  water  resource  commission  to  construct 

reservoirs  for  water  supply  and  for  low  flow  augmentation  from  the 
proceeds  of  bond  issues  authorized  for  water  pollution  control.) 

M.  CITIES/TOWNS  WHICH  UTILIZE  THE  MERRIMACK  RIVER  FOR  DOMESTIC  USE 
For  many  years  many  towns  have  been  considering  the  use  of  the 
Merrimack  River  as  a source  of  domestic  water,  however,  the  pollution 
problem  and  the  availability  of  other  sources,  have  deferred  the  use 
o*^^’  the  stream  which  could  satisfy  the  consumption  requirements. 

The  cities  and  towns  which  presently  utilize  the  river  for  domestic 
use  and  the  approximate  quantities  consumed  are  as  follows: 


a chamnel  3>000  feet  long,  -0  feet  wide,  and  not  less  than  5 feet  deep 
at  the  lowest  known  stage  of  the  lake.  The  completed  project  afforded 
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an  outlet  from  the  lake  to  Paugus  Bay  at  The  Weirs  in  the  City  of 
Laconia,  New  Hampshire.  Commercial  traffic  from  Lake  Winnipesaukee 
to  Paugvis  Bay  consists  of  scheduled  trips  of  a mail  and  passenger 
boat  which  operates  from  the  middle  of  May  to  the  latter  part  of 
November.  Other  portions  of  the  river  are  utilized  for  recreational 
boating. 

North  Branch  Nashua  River 

The  river  is  not  navigable  for  commercial  navigation,  although 
it  is  utilized  for  recreational  boating. 

0.  HYDROEI£CTRIC  POWER  AND  NEEDS  IN  THE  MERRIMACK  RIVER  BASIN. 

In  1967  there  were  approximately  thirty-one  existing  hydroelectric 
plants  in  the  Merrimack  River  Basin,  with  an  average  annual  output  of 
about  73»000  KW.  This  quantity  and  number  of  plants  indicated  does 
not  include  ntonerous  small  private  industrial  plants  with  capacities 
of  125  KW  or  less. 

Demands  for  electric  power  will  continue  to  grow  in  the  basin  and 
future  load  projection  growths  show  that  by  198O  and  2000,  the  demand 
will  increase  by  160  and  700  percnet  respectively. 

Corps  of  Engineers  studies  indicate  that  none  of  the  proposed 
multi-purpose  projects,  proi>osed  hydroelectric  power  projects,  and 
enlargement  of  existing  hydroelectric  power  projects  would  be  econom- 
ically favorable  at  this  time. 

Althou^  approximately  297  megawatts  of  generating  capacity  from 
all  types  of  plants  is  produced  in  the  basin,  the  major  portion  of 
power  utilized  comes  Aram  plants  outside  of  the  basin. 
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Table  No,  26  indicates  some  of  the  hydroelectric  povrer  dams  located 


in  the  basin. 


TABLE  HO.  26 


I 

1 


LIST  OF  DAMS  OH  THE  RIVERS: 

Dams  on  the  Merrimack  River 


River  Mile 

Location 

Use 

28.99“* 

Essex  Dam,  Lawrence,  Mass. 

Ind. 

Uo.6o 

Pawtucket  Dam,  Lowell,  Mass. 

Ind. 

73.1>» 

Amoskeag  Dam,  Manchester,  N.  H. 

Elec.  Gen 

81.05 

Hooksett  Dam,  Hookeett  N.  H. 

Elec.  Gen 

86.80 

97.83 

Garvin  Falls  Dam,  Manchester,  N.  H. 
Sewells  Falls  Dam,  Concord,  N.  H. 

Elec.  Gen 

Dams  on  the  Horth  Nashua  River 


98.0* 

Wheel wtight  Paper  Co.  Dan 

1,  Leominster, 

Mass. 

Ind. 

98.5 

Dam,  Leominster,  Mass. 

Ind. 

100.8 

Bemit  Dam,  Fitchburg,  Mass. 

Tnd. 

101.1 

Duck  Mill  Dam,  Fitchburg, 

Mass. 

Ind. 

101.4 

Arden  Mill  Dam  Fitchburg, 

Mass. 

Ind. 

101.9 

Fitchburg  GSeE  Co.  Dam  V 

H 

Ind. 

102.9 

Rollstone  Dam,  " 

tf 

Ind. 

lOU.l 

Cowee  Mill  Dam,  i. 

w n 

Ind. 

104.4 

PitchbvLig  Pape’'  Co.  Dam, 

ti  If 

Ind. 

104.8 

Dam, 

If  If 

Dams  on  the  Wlnnipesaxikee  River 


U.l6 

;?.57 

11.27 

15.5 

16.17 

16.33 

19.51 

19.61» 

19.78 

20.53 


Lakeport  Dam,  Lakeport,  N.  H. 

Avery  Dam,  Laconia,  N.H. 

Lochmere  Dam,  Belmont,  N,  H. 

Dam  destroyed 

Tilton  Leather  Dam,  Northfield,  N.  H. 
Dam  destroyed,  Tilton,  H.  H. 

Harry's  Dam 

Stevens  Mill  Dam,  Franklin,  N.H. 

Public  Service  Co.  Dam,  Franklin,  H.  H 
Sulloway  Mills  Dam,  Franklin,  N.  H. 


Public-Malnt, 
.Water  levels 
[in  lakes 

Ind. 

Ind. 

Ind. 

Ind. 

Ind. 


i 


* From  Hewburyport  Light 


1-0-2 


P.  lARKS  AND  RECREATIONAL  AREAS  IN  THE  MERRIMACK  RIVER  BASIN 


Bie  basin,  both  In  the  States  of  Massachusetts  and  New  Hampshire, 
is  utilized  extensively  for  recreation,  and  enjoyment  for  persons  dur- 
ing the  summer  and  winter  as  well.  Winter  sports,  especially,  in  the 
northern  regions  of  the  basin,  have  become  extremely  popular  euid 
profitable. 

Numerous  historical,  public  forests,  camp-grounds  and  points  of 
interest  dot  the  basin  and  are  accessible  over  fine  highways. 

The  pollution  of  streams,  ponds  and  lakes,  in  many  instances, 
has  limited  the  use  of  such  bodies  of  water  for  contact  sports  and 
fishing.  This  has  caused  crowded  conditions  at  many  other  resort 
areas  where  the  water  quality  is  suitable  for  recreational  purposes. 

Q.  FLOOD  PIAIN  MANACffiMENT  IN  THE  MERRIMACK  RIVER  BASIN 


New  Hampshire 

Delineation  of  the  flood  plain  hazards  in  the  State  of  New  Hampshire 
due  to  stream  overflows  for  the  Merrimack  River  Basin  are  as  follows: 

Number  of  miles  of 

River  flood  hazard 


Immediate  need  for  corrective  action 


Merrimack  45 
Soxihegan  l6 
Nashua  8 
Pemlgewasset  5 
Baker  4 
Beaver  Brook  l4 
Spicket  6 
Powwow  U 
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Streams  of  lesser  need! 


Wlnnipesaukee 

6 

Merrimack 

12 

Soucook 

11 

Contoocook 

13 

Piscataquog 

15 

Cohas  Brook 

61 

Streams  for  tertiary  consideration; 

Suncook  9 

Total  (For  Merrimack  Basin)  179 

The  179  miles  out  of  the  State's  total  of  16,000  miles  or  rivers 
represent  a very  small  portion  of  streams  subject  to  damages  troa 
floods.  Based  on  I966  price  levels  an  estimated  $393»0OO  Is  the  aver- 
age annvaal  damage  caused  by  floods  In  the  basin. 

Massachusetts 

In  Massachusetts,  the  length  of  the  Merrimack  River  is  about 
U9«8  miles,  and  the  lower  22  miles  are  subject  to  tidal  action.  Ihe 
mean  range  of  tide  at  the  mouth  of  the  river  is  7.9  feet  and  at  Haver- 
h'U  is  ^.1  feet.  However,  the  extreme  ranges,  due  to  the  codalned  ef- 
fect of  wind  and  other  causes  are  11.7  feet  at  the  mouth  and  8.0  feet 
at  Haverhill. 

General  Biformation 

The  Corps  of  Engineers  and  the  Soil  Conservation  Service  are  the 
Federal  Agencies  which  have  primary  control  of  flood  plain  management 
in  Hew  Hampshire.  The  Corps  is  responsible  in  the  larger  river  basins, 
and  the  SCS  has  the  responsibility  In  the  smsiller  watershed  protection 
projects. 

The  flood  control  projects  of  both  agencies  include  dams  and  local 
protection  such  as  dikes,  retaining  walls,  channel  Isproveoents,  etc. 
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Cl  some  cases  it  Is  not  always  desirable  or  economically  sound  to 
provide  loceil  protection  for  all  flood  hazard  areas.  These  areas  should 
not  be  discounted,  as  there  numerous  compatible  uses  for  which  areas 
may  be  developed  for  wildlife  refuges,  agriculture,  spoils  areas,  etc. 

Various  Federal  programs  are  available,  and  financial  assistance 
may  be  furnished  to  the  States  to  further  Flood  Hazard  Delineation  Pro- 
grams. Some  of  these  are: 

a.  Corps  of  Engineers  (Flood  Plain  Coformation  Studies) 

b.  U.S.  Geological  Surveys  (Flood  Inundation  Maps) 

c.  Housing  and  Urban  Development  (701  Program) 

d.  Water  Resources  Planning  Act  (PL  89-8O  enacted  July  22,  I965) 

Areas  and/or  treatment  works  for  any  of  the  proposed  schemes  for 

sewage  disposal  shoiild  be  placed  well  above  the  flood  plain  elevations. 
Sewage  pumping  stations,  and  other  facilities.  If  required  to  be  located 
In  the  flood  plain,  should  provide  for  flood  protection.  Before  the 
location  of  sewage  works  are  established,  the  Standard  Flood  Plain  pro- 
files for  each  locale  should  be  thoro\ighIy  Investigated. 

Flood  Plain  Information  studies  are  currently  In  progress  on  the 
mainstem  of  the  Merrimack  River  in  Lawrence  and  Methuen  between  river 
miles  22.8  and  36.0. 

Current  Status  of  Flood  Plain  Information  Studies  being  acoooplished 
by  the  Corps  of  Engineers  in  the  Merrimack  River  Basin: 

Completed 

Massachusetts 

Assabet  River  (In  9 towns) 

Concord  & Shawsheen  Rivers  (in  Bedford,  Mass.) 


I-Q-2 


Authorized  - Study  in  Progress 
Massachusetts 

Merrimack,  Splcket  and  Shawsheen  Rivers  (are  irlthln 
Lawrence,  Andover,  North  Andover  and  Methuen) 

New  Hampshire 

Souhegan  River  (in  Merrimack) 

Merrimack  River  (in  Litchfield) 

Requested  - Studies  not  Started 
Massachusetts 

Beaver  Brook  (in  Littleton) 

New  Hampshire 

Merrimack  River  (in  Henniker) 

Spicket  River  (in  Salem) 

Contoocook  River  (in  Peterborough) 

With  respect  to  the  Merrimack  River  Basin  Wastewater  Feasibility 
Study,  it  is  not  proposed  to  construct  sewage  treatment  plants  for  Water 
Disposal  Methods  in  the  flood  plains.  However,  it  is  anticipated  that 
the  effluent  wastewater  utilized  in  the  Land  Disposal  Methods  may  be  in- 
stalled for  irrigation  purposes  on  existing  farmlands  which  are  in  the 
flood  plains.  If  a hl^  flood  should  occur,  the  valves  controlling  the 
effluent  to  the  specific  fields  being  irrigated  would  be  shut  until  the 
flood  subsides.  After  flooding  faznlands,  it  is  often  necessary  to  close 
down  operations  to  clear  fields  of  the  normal  debris  and  sedimentation 
associated  with  flooding.  In  view  of  the  above,  it  is  considered  that 
spray-irrigating  lands  in  the  flood  plains  may  be  controlled  and  present 
no  abnormal  hazard. 


! 

i 
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Miscellaneous  I 

In  New  Hampshire  - There  are  no  statutes  specifically  regulating  | 

development  on  flood  plains.  The  Community  Zoning  Enabling  Act,  ^ 

Chapter  31:60-89,  R.S.A.  1955,  empowers  the  legislative  body  of  any 
city  or  tovm  to  regulate  and  restrict  development  of  flood  plains  if 
it  so  desires  through  the  zoning  powers  over  ...the  location  and  use  of 
buildings,  structures  and  land  for  trade,  industry,  residence  or  other 
purposes.”  In  New  Hampshire  onlj'^  the  City  of  Keene  has  flood  plain 
zoning  provisions  in  effect. 

Chapter  254,  Laws  of  1967,  requires  that  a proposal  for  any  fill 
operation  in  surface  waters  of  the  State,  including  'streams,  be  sub- 
mitted to  the  Water  Supply  and  Pollution  Control  Commission  for  approval. 

While  this  regiilation  is  directed  to  control  possible  water  pollution 
from  proposed  projects,  it  insures  that  the  State  is  informed  of  proj- 
ects that  will  encroach  on  a stream  chsinnel. 

Another  regulation  relating  to  encroachment  of  stream  channels  is 
R.S.A.  Chapter  262 -A  which  regulates  the  depositing  o^ 
wastes  and  junk  in  streams  and  watercourses.  This,  too,  is  under  the 
jurisdiction  of  the  Water  Supply  and  Pollution  Control  Commission. 

In  Massachusetts  - The  Division  of  Waterways  of  the  Department  of 
Public  Works  is  authorized  under  Chapter  9i  of  'the  General  Laws  to 
construct  works  of  improvement  for  flood  control  purposes.  Projects 
constructed  by  this  agency  usually  involve  channel  improvements,  bank 

stabilization,  stream  clearance  and,  in  some  oases,  the  repair  of  flood*-  i 

damaiged  dams.  This  agency  processes  approximately  20  projects  a year,  the  I 

number  depending  on  requests  and  budgetarj'  appropriations.  This  program  I 
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is  local  in  scope,  usually  requiring  fifty  percent  funding  by  the 
local  community  requesting  the  project. 

Chapter  21,  Sections  8-l6  of  the  General  Laws  established  the 
Water  Resources  Commission  euid  designated  it  as  the  eqjency  of  the 
Commonwealth  having  supervi sorj’-  responsibilitj'^  over  programs  pro- 
vided for  by  the  Federal  Watershed  Protection  and  Flood  Prevention 
Act.  Since  I96I,  the  Commission  has  contracted  for  the  construction 
of  18  works  of  improvement  on  the  sites  it  has  purchased.  The  U.S. 

Soil  Conservation  Service  has  primary  responsibilities  in  the  design 
of  structures  and  in  the  p^'.'ision  of  resident  engineering  services 
during  construction.  Project  plan  review,  contract  administration 
and  project  maintenance  are  responsibilities  of  the  V/ater  Resources 
Commission. 

The  Commission  is  the  state  agency  designated  to  review  U.S. 

Corps  o”  Engineers  flood  control  project  plans.  In  some  instances  the 
Commission  has  signed  project  assurances  and  in  other  cases,  munici- 
palities have  done  so.  The  Vfater  Resources  Commission  makes  recommendations 
to  appropriate  State  agencies  regarding  the  licensing  of  Corps  of  Engi- 
neers flood  control  reservoir  storage  basin  areas. 

The  Division  o*’  Waterways  has  Jurisdiction  over  the  filling  of 
public  waters.  The  previously  cited  legislation  regulating  the  filling 
o'"  coastal  ard  inland  wctlasids  may  also  prevent  channel  encroachment. 

■Jv  special  act  of  the  legislature,  the  V/ater  Resources  Commission 
was  authorized  to  establish  encroachment  lines  and  flood  plain 

zones  on  seyeral  streams  in  eastern  Massachusetts. 
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The  filling  of  flood  plains  along  inland  waters  and  areas  subject 
to  tidal  flooding  is  regulated  by  legislation;  Chapter  131»  section  UO, 
and  Chapter  130,  section  27A. 

Other  legislation  allows  the  Commissioner  of  Natural  Resources’, 
after  a public  hear’.ng  to  issue  orders  against  the  alteration  of  coastal 
wetlands,  to  promote  public  safety,  health  and  welfare,  and  to  protect 
public  and  private  property,  wildlife  and  marine  fisheries  (Chapter  130, 
section  105A).  Private  owners  of  land  placed  under  such  orders  may 
petition  the  Superior  Court  that  the  order  constitutes  a taking  without 
compensation.  If  the  court  holds  this  to  be  true,  the  CMnmissioner  may 
take  the  fee,  or  any  lesser  interest  in  such  land,  by  eminent  domain. 

The  actions  authorized  above  may  not  restrict  or  impair  the  lawful  powers 
and  duties  of  the  Department  of  Public  Works,  the  State  Reclamation 
Board  or  mosquito  control  projects. 

Similar  legislation.  Chapter  131>  section  UOA,  was  passed  to  pro- 
mote public  safety,  health  and  welfare,  and  to  protect  public  and  pri- 
vate property,  wildlife,  fisheries,  water  resources,  flood  plain  areas 
and  agriculture  on  inland  wetland  areas.  The  Commissioner  can  issue  ' 
orders  on  marshes  or  swamps  bordering  on  inland  waters,  or  that  portion 
of  any  bank  which  touches  any  inland  waters,  or  any  marshes  or  swamps. 
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R.  CITIES  AND  TOWNS  IN  THE  STUDY  AREAS  WHICH  HA\'E  EXISTING  SEWAGE 


TREATf-ENT  PLANTS 

The  towns  euid  cities  within  each  study  area  which  have  existing  Sewage 


Treatment  Plants  are: 


Study  Area 

City /Town 

Winnipesaukee 

River 

Laconia 

Concord- 

Manchester 

Hooksett 

Nashua 

Merrimack 

Nashua 

Fitchburg- 

Leominster 

Fitchburg 
East  Plant 

Leominster 
New  Plant 
Old  Plant 

Lowell-  Lawrence- 
Haverhill 

Billerica 

Andover 

I-R-1 

L 


Type  of  Treatment 

Present  Design 
Capacity 

Primary 

1.6  MGD 

Activated  Sludge 

0.5  MGD  i 

Activated  Sludge 
Part  Primary 

i 

2.5  MGD  i 

3.0  MGD  1 

1 

Activated  Sludge  16.2  MGD  i 

(Presently  inadequate)  ' 

i 

Activated  Sludge 
Activated  Sludge 

A 

\ 

3.0  MGD 

2.0  MGD 

Activated  Sludge 
-Cl^ 

(extended  Aeration) 

1.5  MGD 

< 

(&■  portion  of  the 
town  has  secondary 
treatment  facilities^ 
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GHTERAL 


The  Study  Area  In  the  futxire,  up  through  the  year  2020,  will  aee 
great  changes  In  population  rates,  shifting  of  urbanized  eureas,  decay 
In  certain  sections.  Increase  In  land  values  and  differences  In  land 
use  cuid  zoning. 

If  serious  efforts  to  Improve  the  water  quality  of  the  rivers  and 
trlbutaurles  In  the  Merrimack  Basin  for  "any  use"  are  not  Instituted  for 
effective  zoning  for  residential  and  Industrial  relationships,  and  to 
take  action  to  improve  the  environment  in  general,  disastrous  effects 
on  futtire  generations.  Including  plant,  aquatic  and  animal  life  may  be 
the  result. 

It  therefore  behooves  all  concerned  to  consider  the  future  projec- 
tions and  trends  in  the  area  up  until  2020  so  that  proper  planning  and 
considerations  may  be  proposed  emd  assessed. 


A.  POPULATION,  ECONOdlC  AND  INDUSTRIAL  PROJECTIONS 

Projections  for  these  items  are  included  in  Table  No.  2a-Sg  and 
in  Table  No.  3 of  preceding  Appendix  I. 

As  may  be  noted  from  these  tables  and  frco  Secti(»x  G of  Appendix  I,  | 

1 

farming  or  a full  time  occupation  is  on  the  dowmra.rd  trend  even  though  there  ! 

is  a projected  upswing  in  the  population.  The  preaent  rural  areas  are  | 

) 

more  or  less  the  farming  areas,  but  are  rapidly  urbanising  with  residences 
and  service  type  industries. 

Some  illustrations  of  this  trend  and  the  need  for  wastewater  manage- 
ment in  the  study  area  are  included  in  the  following: 

The  Merrimack  Basin 

The  economic  outlook  for  the  Merrimack  River  Basin  as  a whole 
will  improve,  especially  in  the  services  and  manufacturing  types  of  in- 
dustry. Farming  as  an  industry  is  on  the  continual  decline.  The  number  of 
operating  forms  are  decreasing  rapidly  and  becoming  rural  residences 
with  their  owners  working  in  the  cities  and  urbanized  areas.  It  is  predicted 
that  population  and  the  personal  income  will  increase, the  average  annual 
employment  growth  rate  will  reduce  considerably  by  the  year  2020.  Tables 
2 and  2a  through  2g  in  Appendix  I illustrate  the  overall  population 
and  economic  projections  up  to  the  year  2020  as  well  as  reflecting  com- 
parisons  with  the  Boston  Metropolitan  Area,  New  England  and  the  United 
States.  Also,  affecting  the  future  population  and  the  economic  pro- 
jections for  the  basin, is  the  magnitude  of  pollution  abatement  practices 
which  will  have  been  placed  in  effect  by  that  time. 
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The  Fitchbiirg  Area 


With  respect  to  the  futiire  economy  of  the  area,  the  recent 
past  of  the  North  Brsuich  Nashua  River  Basin  has  been  one  of  steady 
and  relatively  prosperoiis  economy.  A study  of  the  past  and  present 
trends  in  the  economy  of  the  area  indicates  a continuation  of  present  trends 
and  a continual  growth  in  the  lower  portion  of  the  basin  and  tribu- 
tary areas. 

Because  of  the  physical  size  of  the  North  Branch  Nashua  River,  it 
is  not  reasonable  to  forecast  expansion  in  manufacttiring  production  to 
proceed  at  its  past  rate,  however,  considering  an  increase  in  produc- 
tivity per  worker  Euid  a moderate  increase  in  plant  facilities,  the 

growth  in  manxifacturing  will  rise. 

As  in  other  parts  of  the  Merrimack  River  Basin  it  is  expected  that 
employment  will  increase  in  manufacuring  and  services  types  of  business. 

With  expected  flood  control  meas\ires,  river  improvement  and 
"filling-in"  of  the  "in-between"  areas,  it  is  highly  probable  that  land 
use  will  increase.  Although  the  population  of  Fitch- 

burg and  Leominster  are  more  stable,  the  land  use  and  population  of  the 
towns  of  Lxinenburg  and  Westminster  will  expand  at  a much  higher  rate. 

Wastewater  management  and  river  improvement  will  certainly  make 
the  area  more  attractive,  useable^and  acceptable  for  industry  as  well  as 
for  the  well-being  of  the  inhabitants. 

The  anticipated  waste  loads  and  their  sources,  projected  for  the 
Fitchburg-Leominster  Area  for  the  years  1990  and  2020»  are  included  in 
Table  No.  1 of  this  Appendix  I.  Most  of  these  are  from  the  same  type  of 
industries  as  those  currently  in  operation  in  the  area. 
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The  Lovell- Lawrence  and  Haverhill  Areas 

The  cities  of  Lovrell  and  Lawrence  are  expected  to  remain 
fairly  stable  with  respect  to  population.  It  is  anticipated  that  Haverhill 

may  increase  about  22  percent.  It  appears  that  by  the  year  2020  the  popu-  | 

lation  will  increase  from  38?>800  in  1970  to  553>700.  Most  of  the  popu-  ] 

lation  increase  in  the  overall  study  area  will  be  in  the  s\irrounding 
towns  where  there  is  available  land. 

The  above  increase  in  population  indicates  an  expansion  in 
economic  growth* partictilarly  in  the  service  industries.  There  will  also 
be  an  increase  in  growth  in  textile  production. 

It  is  expected  that  considerable  rehabilitation  will  take  place  in  the 
three  cities  which  will  laqprove  aesthetic  values,  and  with  em- 
phasis on  wastewater  management  and  river  improvement, the  area  could  be 
revitalized  tremendously. 

Table  No.l  indicates  the  projected  waste  loads  for  1990  and  2020  to  be 
respectively  about  66  and  138^  above  the  present  municipal  and  industrial 
i«»te  load  62  JCD. 

AM  indicated  in  Table  No. 2 of  Appendix  II  the  anticipated  water  short- 
ages for  the  inmediate  vicinity,  including  those  for  some  adjacent  towns  in  New 
Haspshlre  which  aaxnints  to  about  33*9  MOD  in  1990  and  108.^  MOD  in  2020, 
gives  further  evidence  of  the  need  of  a clean  Merrimack  River  as  a source  of 
water  s\pply  in  the  future. 

The  Nashtia  Area  | 

This  area, due  to  its  close  proximity  to  the  Metropolitan 
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Boston  Area  and  its  open  expanses.  Is  expected  to  Increase  in  population  by 
almost  three  times  that  of  its  1970  i>opulation.  This  increase  will  require 
the  construction  of  residences  and  expand  the  services  industries,  business  | 

establishments,  and  other  supporting  elements.  | 

It  is  expected  that  the  waste  loads  will  substantially  increase  because  j 

of  this  high  rate  of  expcmsion,  and  cause  additional  burden  on  the  munlci-  i 

palltles. 

The  industrial  waste  load  in  1990  will  be  about  5 MGD  of  which  food 
processing  is  the  largest  with  3 MGD.  However  the  greatest  increase  will 
be  in  municipal  wastes  which  are  expected  to  approximate  2U  MGD  in  1990, 
and  52  MGD  by  2020.  It  is  felt  that  with  these  quantities  of  wastes, 
plus  additional  wastes  from  upstream  sources,  further  treatment  of 

sewage  beyond  secondary  is  reqtdred  to  maintain  proper  river  quality. 

The  Manchester  Area 

With  the  many  grotqps  working  to  in5)rove  conditions  for  in- 
dustries already  located  in  the  city  and  to  attract  new  businesses  to  i 

the  area,  there  is  good  reason  to  believe  that  Manchester's  population  ■ 

and  economy  will  continue  to  rise.  From  all  indications  the  population  | 

of  the  area  will  increase  from  about  105,000  persons  in  1970, to  168,700 
in  1990, and  to  about  253,000  in  2020.  This  increase  is  quite  large  and 
several  changes  in  the  communities  and  the  rural  areas  are  bound  to  take 
place.  In  addition,  new  sources  of  water  supply  will  be  necessary  and ^ with 

i 

proper  wastewater  management  practices,  and  construction  of  new  adequate 

sewage  facilities  to  iji5>rove  the  river  quality  and  to  control  pollution,^  | 

there  is  no  reason  why  the  Merrimack  River  could  not  serve  as  a local 
water  source  for  the  communities. 


The  Concord  Area 


Inasmuch  as  this  is  the  political  center  of  the  State, 
the  ijopulation  of  Concord  is  expected  to  continue  increasing  slowly  and 
steadily  through  the  next  few  decades. 

The  northern  part  of  Concord  is  often  called  Penacook,  and  is  the 
combination  of  the  northern  part  of  Concord  and  the  southern  peirt  of 
Boscawen. 

These  stirrovinding  communities  have  almost  unanimously  a 

greater  rate  of  increase  in  population  than  the  state  average  over  the 
past  ten  years.  In  view  of  this,  the  conmunity  of  Penacook  is  expected 
to  increase  in  population  over  the  next  4 to  5 decades.  By  2020  the 
population  of  the  area  is  expected  to  increase  from  about  4l,700  per- 
sons to  123,000. 

This  increase  in  population  will  require  increased  services,  shop- 
ping centers,  etc., especially  in  the  surrounding  communities.  With  the 
increase  in  population  the  state  governmental  functions  will  rise  also. 

With  the  anticipated  expansion  in  population  and  industry^ the  pol- 
lution problem  will  increase  if  plans  eind  their  ia^lementation  of  them 
are  not  placed  in  effect. 

The  Winnipesaukee  River  Area 

By  the  year  2020  it  is  expected  that  the  present  permanent 
population  will  practically  double  to  about  49,600  persons,  thus  stimu- 
lating and  creating  new  service  bixsinesses  to  accomodate  the  populace. 

In  addition,  since  the  area  offers  tremendous  opportunities  for  winter 
sports,  vacationists  are  not  only  suamertime  visitors  but  become  winter 
visitors  as  well. 

Though  industry  in  the  area  is  relatively  small  the  number  of  motels. 
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restaurants  etc.  are  anticipated  to  increase. 

Since  this  area  is  one  of  New  England's  most  populeur  vacation  resorts ^ 
it  is  most  imperative  that  the  quality  of  the  Winnepesaukee  River, 
Winnisquam  I^ake,  Paugiis  Bay,  Opeechee  Bay  and  Silver  Lake^as  well  as  the 
Winnipesaukee  River  itself,  be  improved. 

One  of  the  possible  methods  of  providing  improved  bodies  of  water 
in  the  area  is  to  increase  circulation  by  diverting  renovated  water 
by  one  of  the  proposed  water  disposal  schemes  discussed  in  Appendix  No. HI 
imder  Solutions. 

B.  ESTIMATED  MUNICIPAL,  INDUSTRIAL  AND  STORMWATER  Wi^STE  LOADS  FOR  EACH 

AREA  IN  THE  STUDY 

Projections  for  these  future  loads  are  included  in  Table  No.  1 and  la-lw  in 
Appendix  II. 

The  loads  are  based  on  the  same  municipalities  in  the  specific  study 
areas  in  the  Merrimack  River  Basin  considered  in  Appendix  1* 
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TABLE  NO.  1 


FOR  YEARS  1990 

AND  2020 

Type  of  Pollution 

1990 

2020 

FitchbuTK-Leominster  Area 

Municipal 

21.27  MOD 

26.93  MOD 

Induetrial 

Plastics 

l.lU 

2.89 

Metal  Plating 

.51 

1.04 

Foa6.  ProceaaiiiS 

.11 

.19 

Pulp  Se  Tvftt 

15.70 

17.00 

MiscellaneovDS 

»97 

1.6o 

subtotal 

18.43  MOD 

22.72  MOD 

Total  M Jc  I 

39.70  MID 

49.9  MOD 

Stormwater  Runoff  (Annual) 

5284  MG/yr. 

5812  MG/yr 

lowell-Lawrence-Haverhill  Area 

Mvniciial 

81.09  mid 

146.6  MID 

Ind\istrial 

Dairy 

0.10 

.10 

Textile* 

1.30 

2.19 

Food  Proceasing 

.24 

.28 

Pulf  & Paper 

11.26 

12.12 

Metal  Plating 

90  gpd 

90  gpd 

.12 

.15 

ftol  Scc«rii^ 

1.32 

2.17 

TMkcry 

.17 

.17  _ 

14.51  ifeD  ♦ 

17.18 

*pfert  of  Me  HMiclpal  load 

Tot^  M li  I (Coatiaed  Sewers) 

95.6  M5D 

146.6  M3D 

StorMtar  iAmvwil) 

9855  MB/yr 

10840  MG/y 
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TABLE  NO.  1 (CONT'D) 

Type  of  Pollution  1990  2020 

Nashua  Area 


Municipal 

23.87  MOD 

52.1  MGD 

Industrial  (included  in  Municipal) 

Food  Processing  (including 

3. 

5.0 

brewery) 

Pulp  & Paper 

.3 

.3 

Tannery 

1.0 

1.0 

Metal  Plating 

.33 

.50 

Mlscellaneo\is 

.u 

1.0 

Subtotal 

5.03  MOD 

7.80  MGD 

Total  M & I 

28.9  MGD 

59.9  MOD 

Stormwater  Runoff  (Annual) 

4094  MG/yr 

4505  MG/yr 

Concord  Area 

Municipal 

11,94  MGD 

12.77  MGD 

Industrial  (Part  of  the  Municipal 
Load) 

Tannery 

1.20 

1.2 

Paper 

.46 

.49 

1.66  MGD 

1.69  MGD 

Total  M & I 

13.60 

Stormwater  Runoff  (Annual) 

3439  MG/yr 

3783  MG/yr 

Manchester 

Municipal 

30.54 

81.10 

Industrial  (Part  of  the  Ind\is trial 
Load) 

Textiles 

1.75 

2.22 

Food  Processing 

.67 

I.l4 

Plastics 

.38 

.96 

Tannery 

.60 

.60 

Wool  Scouring 

.16 

.20 

Subtotal 

3.58  MGD 

5.12  MGD 

Total  M & I 

34.1 

Stormwater  Runoff  (Annual) 

3988  MG/yr 

4387  MG/yr 
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TABLE  NO.  1 (COMT'D) 


Type  of  Pollution 


1990 


Winnipesaukee  River  Area 


Municipal 

Industrial 

Tanning 

Total  M&I 

Stormwater  (Annual) 


11.66  I4SD 

.04  MGD 
11.70 

5791  MG/yr. 


2020 

l4.0  MOD 

.04  MOD 

l4.04 

6429  MG/yr. 


Notes : 


1.  The  Stormwater  Plows  include  the  5 year -6  hour  storm  (Appr.  2.7") 

2.  Initial  design  elements  in  this  feasibility  study  and  the  various 
solutions  for  wastewater  management  are  based  on  the  year  of  1990. 

3.  The  Concord-Manchester  Area  was  originally  considered  as  one  area, 
however,  during  the  course  of  the  Study,  it  was  determined  that 

it  was  better  to  divide  the  area  into  two  parts,  namely;  Concord 
and  Manchester. 


Effluent  * ** Influent  * 


Table  la 


LO  \7  iC  L L - L A W R EN  C E - 1 lA  V E R 1 II L L 
STUDY  AREA 
SUMMARY 

MUNICIPAE  WASTEWATER  CONCENTRATIONS 


1990 

2020  1 

Flow  i! 

mgd 

98.  3 

146.  6 J 

BOD  j 

mg/1 

143 

155  1 

Ib/day 

116, 800 

188,  900 

SS  j 

mg/1 

178 

183 

Ib/day 

145, 800 

223,500  1 

Flow 


mgd 

98.  3 

146.  6 

BOD 

mg/1 

27.4 

18 

Ib/day 

21, 600 

24, 200 

SS 

mg/1 

23.  5 

14 

Ib/day 

19, 280 

17,400 

Note:  Municipal  wastewater 

includes  industrial  wastes. 

* Prior  to  treatment. 

**  After  treatment. 
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Table  lb 

MERRIMACK  RIVER  BASIN 
WASTE  WATER  MANAGEMENT  STUDY 

MUNICIPAL  WASTES 
FITCHBURG- LEOMINSTER  AREA 


Waste  Concentrations 


Municipalities 

Served 


Fitchburg 

1990 

2020 


Population 


48. 000 

54.000 


Population 

Served 

Sewage 

Flows 

Influent 

Effluent 

BOD 

Sus.  Solids 

BOD 

Sus. Solids 

(mgd) 

mg/1 

mg/1 

mg/1 

mg/1 

48,  000 

8.4 

328 

328 

33 

33 

54,000 

11.4 

284 

284 

•28 

28 

Table  Ic 

MERRIMACK  RIVER  BASIN 
WASTE  WATER  MANAGEMENT  STUDY 


MUNICIPAL  WASTES 
NASHUA  AREA 


Ave  rage 

Municipalities  Population  Sewage 

Served  Population  Served  Flows 

(mgd) 


Waste  Concentrations 


Influent 

Effluent 

BOD  Sue. Solids 

BOD 

Sus. Solids 

mg/1  mg/1 

mg/1 

mg /I 

Merrimack 


1990 

2020 


Hudson 


25,000 
58,  000 


15,  500  6.  1 

20,000  8.0 


890  355  53 

1,000  400  60 


21 

24 


1990 

26,000 

22, 000 

4.4 

150 

240 

30 

36 

2020 

43,000 

38,700 

11.  6 

140 

180 

28 

27 

Nashua 

1990 

81,750 

81, 000 

20.  0 

146 

208 

28 

20 

2020 

no,  000 

110,000 

32.  5 

142 

183 

28 

27 

1 


I 

t 

i 


■i 


! 


i: 

i 
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Table  Id 

MERRIMACK  RIVER  BASIN 
WASTE  WATER  MANAGEMENT  STUDY 


MUNICIPAL  WASTES 
CONCORD-MANCHESTER  AREA 


Average  Waste  Concentrations 


Municipalities 

Served 

Population 

Population 

Served 

Sewage 

Flows 

Influent 

BOD  Sus. Solids 

Effluent 

BOD  Sus. Solids 

(mgd) 

mg/1 

mg/1 

mg/1 

mg/1 

Concord 

1990 

43,  000 

34, 000 

9.  81 

189 

251 

38 

38 

2020 

74, 000 

39,000 

12.  77 

185 

241 

37 

36 

Pembroke 

1990 

6,  800 

5,  100 

0.8 

150 

240 

30 

36 

2020 

17, 000 

6,450 

1.  3 

155 

245 

31 

49 

Hooksett 

1990 

19,500 

16, 600 

3.  0 

133 

180 

27 

27 

2020 

32, 000 

28, 800 

8.  0 

130 

180 

36 

20 

Goffs  town 

1990 

28,000 

14, 000 

3.9 

150 

172 

30 

26 

2020 

58,000 

35, 000 

11.  0 

134 

172 

27 

26 

Manchester 

1990 

118,500 

115, 000 

30.  0 

161 

207 

24 

32 

2020 

147,500 

143,000 

48.  0 

125 

I6l 

19 

24 

Bedford 

1990 

22,200 

19,000 

4.6 

140 

174 

28 

26 

2020 

47,500 

42, 800 

12.  8 

134 

179 

27 

28 
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Table  le 

MKRREMACK  RIVER  BASIN 
WASTE  WATER  ^L^NAGEMENT  STUDY 


MUNICIPAE  WASTES 
WINNIPESAUKEE  AREA 


i 


Munirxpalities 

Se  vecl Population 


Ave  rage 
Population  Sewage 
Served  Flows 
(mgd) 


Waste  Concentrations 


Influent 

Effluent 

BOD  Sus. Solids 

BOD 

Sus. .Solids 

mg/1  mg/1 

mg /I 

mg /I 

Bclnront 


1990 

2020 


3,  800  3,  000  0.31 

6,  000  4,  800  0,  50 


263  313 

244  286 


Winn  is  qua  m 

1990 

2020 


4,000  0.49  166  l66 

196  196 


F ranklin 

1990 

2020 


Laconia 

1990 

2020 

Norlhfield 

Tilton 

1990 

2020 

Sanbornton 

1990 

2020 


8,600 

8,  000 

5.  23 

93 

60 

14, 500 

10, 800 

6.46 

92 

68 

30,000 

30, 000 

3.0 

240 

288 

40,  000 

40,  000 

5.  0 

163 

192 

5,400 

5,  500 

0.  57 

377 

231 

12,200 

6,  800 

0.  84 

370 

194 

1,  300 

1,200 

0.  12 

221 

260 

2,000 

1,  800 

0.  38 

107 

126 
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Table  If 

LOWELL- LAWRENCE- HAVERHILL 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
1990 


Flow 

BOD 

S.  S. 

TDS 

mgd 

mg/1  Ib/day 

mg/1  Ib/day 

mg/1  Ib/day 

Dairy 

0.  055 

2,955 

1,360 

663 

305 

Cotton  Textile 

0.  78 

408 

2,  655 

191 

1,245 

588 

3,  825 

Synthetic 

Textile 

1.  28 

548 

5,  856 

439 

4,689 

2,  130 

22,743 

Food 

Processing 

0.  24 

2,  115 

4,231 

893 

1,786 

Pulp  and  Paper 

11.  26 

376 

35, 380 

535 

50, 190 

Metal  Plating 

90  gal/day 

Rendering 

0.  12 

400 

400 

Tannery 

0.  165 

1,  no 

1,530 

3,  152 

4,  350 

4,  580 

6,  320 

Wool  Scouring 

1.  32 

660 

7,  330 

Miscellaneous 

0.  0005 

1.250 

5 

71,  250 

285 

Total 

15.  22 

462 

58,  747 

495 

62, 850 

Table  Ig 

LOWELL-  LA  WHENCE-  IIA  VERHILL 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
2020 


Flow 

BOD 

mgd 

mg/1  Ib/clay 

Dairy 

0.  094 

2,950 

2,  300 

Cotton  Textile 

0.  99 

386 

3,  185 

Synthetic 

Textile 

1.63 

547 

7,432 

Food 

Processing 

0.40 

2,000 

6,685 

Pulp  and  Paper 

12.  15 

377 

38,240 

Metal  Plating 

90  gal /day 

Rendering 

0.  15 

384 

480 

Tannery 

0.  165 

1,  no 

1,530 

Wool  Scouring 

1.  66 

672 

9,310 

Miscellaneous 

0.  0005 

1,250 

5 

Total 

17.  24 

481 

69, 170 

S.  S.  TPS 


mg /I 

Ib/day 

mg/1 

Ib/day 

660 

515 

180 

1,490 

552 

4,  560 

438 

5,952 

2,  125 

28,  891 

904 

3,  020 

535 

54,260 

3,  152 

4,  350 

4,  580 

6,  320 

71,250 

285 

486 

69, 870 

Table  Ih 

FlTCl  [BURG-  LEOMINSTER 
STUDY  AREA 
SUMIvLARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
1990 


Flow 

BOD 

S. 

S, 

COD 

TDS 

mgd 

mg/1 

Ib/day 

mg/1 

Ib/day 

mg/1 

Ib/day 

mg /I 

lb /da 

F ood 

Processing 

0.  11 

1,467 

1,  345 

277 

Z54 

1,  866 

1.  711 

1,  023 

938 

Pulp  and  Paper 

15.  7 

32 

4,  210 

33 

4,  317 

Metal  Plating 

0.  51 

17 

72 

36 

153 

251 

1,  067 

Plastics 

1.  14 

252 

2,  392 

Miscellaneous 

0.  97 

13 

102 

0.  3 

24 

259 

2,095 

Table  li 

FITCHBURG- LEOMINSTER 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
2020 


Flow 

BOD 

S, 

S. 

COD 

TDS 

mgd 

mg/1 

Ib/day 

mg/1 

Ib/day 

mg/1 

Ib/day 

mg /I 

lb /da 

Food 

Processing 

0.  19 

1,443 

2,280 

272 

430 

1,  835 

2,  900 

1,  006 

1,590 

Pulp  and  Pape- 

17.  0 

33 

4,613 

33 

4,685 

Metal  Plating 

1,  04 

19 

165 

29 

249 

202 

1,  752 

Plastics 

2.  89 

251 

6,  060 

Miscellaneous 

1.  6 

13 

170 

0.  3 

3.  8 

248 

J,  309 
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Table 
NASHUA 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS  ] 

1990  i 

i 

( 


Flow  BOD  S.  S.  COD 


mgd 

mg/1 

Ib/day 

mg/1 

Ib/day 

mg/1 

Ib/day 

Food 

Processing 
Anheuser- Busch 

2.  95 

25 

6l5 

20 

495 

Pulp  and  Paper 

0.  274 

260 

595 

260 

595 

Metal  Plating 

0.  33 

230 

620 

265 

730 

640 

1,740 

Tannery 

1.  0 

690 

5,750 

1,735 

14, 500 

Miscellaneous 

0,  41 

1,  000 

3,  380 
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Table  Ik 
NASHUA 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
2020 


Flow 

BOD 

S.  S. 

COD 

mgd 

mg/1  Ib/day 

mg/1  Ib/day 

mg/1  Ib/day 

F ood 

Processing 
Anheuser- Busch 

5.  0 

25 

1,  040 

20 

835 

Pulp  and  Paper 

0.  296 

260 

640 

260 

640 

Metal  Plating 

0.  51 

230 

975 

270 

1,  150 

640 

2.  750 

Tannery 

1.  0 

690 

5,750 

1,735 

14. 500 

Miscellaneous 

1.  05 

1,  000 

8,550 

Table  IL 

CONCORD- MANCHESTER 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
1990 


Flow 

BOD 

S. 

S, 

TDS 

mgd 

mg/l 

lb /day 

mg/l 

Ib/day 

mg/l 

Ib/day 

Textile 

1.  75 

471 

6,  880 

2l6 

3,  160 

639 

9,325 

F ood 

Processing 

0.  67 

1,  319 

7,  360 

1,458 

. 8, 135 

Pulp  and  Paper 

0.46 

26 

99 

26 

99 

Tannery 

1.  8 

1,  361 

20,430 

1,765 

26,490 

Wool  Scouring 

0.  16 

735 

977 

111 

147 

Polystrene 

0.  38 

1,435 

4,  550 

10 

33 

Table  Im 

CONCORD- MANCHESTER 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
2020 


Flow 

BOD 

S,  S. 

TDS 

mgd 

mg /I  Ib/day 

mg/1  Ib/day 

mg/1  Ib/day 

Textile 

2.  22 

472 

8,  730 

217 

4,  010 

640 

11,  855 

Food 

Processing 

1.  14 

1.  311 

12,470 

1,445 

13,750 

Pulp  and  Paper 

0,49 

27 

no 

27 

no 

Tannery 

1.  8 

1,  361 

20,430 

1,765 

26,490 

Wool  Scouring 

0.  20 

743 

1,240 

114 

190 

Polystrene 

O',  96 

1,436 

11,  500 

11 

85 

'i 
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Table  In 

WiNNIPESAUKEE 
STUDY  AREA 
SUMMARY 

INDUSTRIAL  WASTEWATER  LOADINGS 
iqqo  - 2020 


Flow 

BOD 

S 

s. 

TDS 

mgd 

mg/1 

Ib/day 

mg/1 

Ih/day 

mg/1 

lb/ day 

Tannery 

0.  04 

1,  040 

350 

2,  950 

990 

4,  350 

1,450 

Total 

0.  04 

1,  040 

350 

2,950 

990 

4,  350 

1,450 

Note:  No  real  growth  projected 

for  the  tanning  industry 
in  1990  and  2020. 


Effluent  * ** Influent  * 


Table  lo 


( 


LOWELL- LAWRENCE- HAVERHILL 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 

1990 

2020 

Flow 

mgd 

98.  3 

146,  6 

BOD 
mg/1 
lb /day 

143 

116, 800 

155 

188,900 

SS 

mg/1 

Ib/day 

178 

145,800 

183 
223, 500 

Flow 


mgd 

98.  3 

146.  6 

BOD 

mg/1 

27.4 

18 

Ib/day 

21, 600 

24, 200 

SS 

mg/1 

23.  5 

14 

Ib/day 

19,280 

17,400 

Note;  Municipal  wastewater  includes 

industrial  wastes. 

* Prior  to  treatment. 

**  After  treatment. 


Effluent  * Influent  * 


I Table  Ip 


FITCHBURG- LEOMINSTER 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


1990 

2020 

Flow 

mgd 

17.  11 

26.  93 

BOD 

mg/1 

274 

235 

Ib/day 

39, 160 

52, 800 

SS 

mg/1 

274 

235 

Ib/day 

39, 160 

52, 800 

Flow 

mgd 

17.  11 

26.  93 

BOD 

mg/1 

27 

24 

Ib/day 

3,916 

5,  280 

SS 

mg/1 

27 

24 

Ib/day 

3,916 

5,280 

Note:  Municipal  wastewater  includes  industrial  wastes. 

* Prior  to  treatment. 

**  After  treatment. 


L 
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Effluent  * Influent  * 


■1 


Table  Iq 

NASHUA 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


1990  2020 

Flow 


mgd 

30.  5 

52.  1 

BOD 

mg/1 

Ib/day 

294 
74, 800 

273 

118, 600 

SS 

mg/1 

Ib/day 

242 

61,600 

215 
93, 600 

Flow 

mgd 

30.  5 

52.  1 

BOD 

mg/1 

Ib/day 

34 

8,700 

33 

14,400 

SS 

mg/1 

Ib/day 

22 
5,  600 

27 

11, 600 

Note;  Municipal  wastewater 

includes  industrial  wastes. 

* Prior 

**  After 

to  treatment, 
treatment. 

Table  Ir 

CONCORD-  MANCHESTER 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


1990 

2020 

Flow 

mgd 

52.  11 

93.  87 

BOD 

■K 

-M 

mg/1 

162 

135 

d 

Ib/day 

70,420 

105, 380 

v! 

SS 

mg/1 

209 

176 

Ib/day 

90, 800 

137, 600 

Flow 

mgd 

52.  11 

93.  87 

BOD 

•M 

mg/1 

28 

25 

M 

4) 

_g 

Ib/day 

12, 150 

19,280 

*j-| 

W 

SS 

mg/1 

32 

26 

Ib/day 

13, 880 

20,430 

Note:  Municipal  wastewater  includes  industrial  wastes. 

* Prior  to  treatment. 

After  treatment. 


J 


Table  Is 

WINNIPESAUKEE 
STUDY  AREA 
SUMMARY 

MUNICIPAL  WASTEWATER  CONCENTRATIONS 


19.90  2020 


Flow 


mgd 

9.7 

13.  7 

it 

BOD 

r* 

mg/1 

156 

144 

M 

0) 

.2 

lb /day 

12,600 

16,400 

SS 

mg/1 

158 

J36 

Ib/day 

12, 800 

15,500 

9.7  13.7 


15.6  14.4 

1,260  1,640 


8 7 

640  780 


Note:  Municipal  wastewater  includes  industrial  wastes. 

♦ Prior  to  treatment. 

**  After  treatment. 


Flow 

mgd 


* «• 

I 


BOD 
mg/1 
lb /day 


SS 


mg/1 
lb /day 


Tftble  It 

LOWELL- lAWRENCE-HAVERHILL 

STUDY  AREA 
SUMMARY 

STCRMIATER  CONCENTRATIONS 


1222 


Flow 

mgd 


U8.8 


BCD 

mg/1 

Ib/day 


100 

40,699 


fflg/l 

Ib/day 


250 

101,748 


2020 

53.7 

100 

44,786 

250 

111,965 


Table  111 

FITCHBURG- I£C»CCN5TE® 
STUDY  AREA. 

SUMMARY 

STCftMMATER  CONCEHTRATIONS 


1990 

2020 

Plow 

mgd 

24.0 

26.4 

BCD 

fflg/1 

Ib/day 

70 

14,011 

70 

15,412 

SS 

ng/1 

Ib/day 

221 

44,235 

222 

48,879 

Organic  N lb 
(KJEIDAHL) 

1,820 

1,970 

Conform 

MPN/100  ml 

72,000 

72,000 

II-B-25 


Table  Iv 


NASHUA 
STUDY  AREA 
SUMMARY 

STORMWATER  CONCENTRATIONS 


1990 

2020 

Plow 

mgd 

20.7 

22.8 

BCD 

mg/1 

Ib/day 

66 

11,394 

65 

12,360 

Organic  N lb 

737 

819 

(KJEU5AHL) 


Table  Lw 

CONCCRD -MANCHESTER 
STUDY  AREA 
SUMMARY 

STORMWATER  CONCENTRATIONS 


1990 

2020 

Flow 

mgd 

3U.8 

38.3 

BCD 

mg/1 

Ib/day 

126 

36,568 

126 

40,2l<6 

SS 

mg/l 

Ib/day 

209 

60,660 

209 

66,761 

Organic  N lb 
(KJEIDAHL) 

2,380 

2,650 

Conform 

MPW/lOO  ml 

167,000 

167,000 

Table  lx 

WINNIPESAUKEE 
STUDY  AREA 
SUMMARY 

STORMJATER  CONCENTRATIONS 


1222 

Flow 

mgd  21.7 

BCD 

tng/l  86.8 

Ib/day  15,709 

SS 

Bg/1  211 

Ib/day  38,183 


1 

1 


2020 

23.9 

86.8 

17,301 

211 

42,057 
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c.  realScmis  for  observing  other  strategies  for  wastewater  managment 

The  present  cognizeuice  of  the  pollution  problem  in  the  rivers  and  the 
enforcement  and  inplementation  program,  even  though  making  for  delays  in 
sched\iles,  deserves  thorough  appreciation  of  the  problems  involved. 

However,  the  present  "secondary"  methods  of  sewage  treatment  which 
are  being  insteilled,  are  not  deemed  fully  sufficient  to  render  in  most 
cases  the  desired  quality  of  water  for  discharge  back  into  the  streams  or 
for  industrial  and  domestic  re-use. 

Appreciable  values,  not  necessarily  connected 
with  a monetary  value,  can  be  realized  by  a geographic  area,  a river  basin, 
a community  and  especially  by  the  inhabitants  themselves. 

Some  of  the  reasons  for  xooking  at  other  than  present  day  wastewater 
management  practices,  and  for  furthering  the  degree  of  sewage  treatment, 
are  to: 

a.  Prevent  further  decay  in  various  blighted  city  and  urban  areas. 

b.  Permit  a reclaiming  of  these  decaying  areas  for  new  housing, 
industry  and  recreation. 

c.  Inprove  the  aesthetics  of  present  areas  which  will  induce  new 
investments  and  sense  of  pride  in  their  environment  for  the 
inhabitants . 

d.  Inprove  the  well  being  and  health  of  the  area  «ind  its  population. 

e.  Afford  these  new  and  additional  areas  for  water  contact  recreation, 

I 

i and  for  fishing,  which  are  becoming  scarce  because  of  the 

I 

! current  rates  of  pollution  and  the  increasing  rate  of  popu- 

' lation  projections. 

I 

S f.  Help  to  return  the  streams  to  the  high  asset  value  and  esteem 

for  which  they  previously  held. 
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g.  Render  the  streams  as  a source  of  water  supply  which  vdll 
he  of  higher  quality  and  require  less  expensive  treatment 


for  domestic  consumption. 

h.  To  review  and  update  existing  primary  plants  and  some  of 
the  overtaxed  secondary  plants  in  the  areas  in  which  poor 
quality  of  effluent  is  produced. 

i.  To  meet  new  "clean  water"  legislation  hy  both  the  Federal 
and  State  Governments. 

j . To  adequately  provide  for  future  population  and  industrial 
growth  and  expansion. 

h.  To  provide  an  overall  basin  wastewater  management  system. 


D.  ESTIMATE  OF  EFFECTS  OF  CONTINUING  PRESENT  WATER  QUALITy  MANAGEMENT 

STRATEGIES 


i 


I 

1 

Efforts  initiated  under  present  legislation  by  the  Environmental  \ 

Protection  Agency,  the  States,  and  others  are  steps  in  the  right  direction 
for  the  abatement  of  pollution.  It  is  considered  that  these  steps  will  not 
be  fully  adequate  for  producing  water  quality  in  streams  which  can  be  im- 
proved for  "any"  water  use.  The  achievement  of  this  goal  is  extremely  | 

I 

expensive  and  time  consuming  in  coordination  and  planning  as  well  as  in 
construction.  It  is  essential  that  all  concerned  maintain  a positive 
attitude  toward  the  problem  and  cooperate  to  the  fullest  extent  in  its 
resolution.  Unless  this  is  acconplished  the  future  generations  may  find: 

a.  That  the  upgrading  of  stream  classifications  to  anything  less 
than  "any  use"  is  not  sufficient. 

b.  There  will  be  a lack  of  recreational  water  bodies,  especially 
as  the  population  increases.  The  water  bodies  which  may  be 
acceptable  for  recreation  in  the  futvLre  may  be  of  such  dis- 
tance that  their  vise  is  limited. 

c.  The  water  bodies  and  streams  as  they  become  further  polluted 
by  nutrients,  etc.  may  reduce  the  aesthetic  value  of  the 
vicinity  and  blighted  areas  may  appeeir. 

d.  That  the  cost  and  effort  to  improve  the  situation  will  become 
more  expensive  and  difficult  to  cope  with  as  additional 
pollution  sets  in. 

e.  Without  fvaiy  considering  the  treatment  of  stormwater  to  rid 
the  flows  of  contaminants,  pathogens  and  viruses  only  partial 
treatment  of  the  pollution  problem  is  being  acconplished  and 
the  health  of  the  populace  may  be  seriously  affected. 


II-D-1 


E,  ADDITIONAL  SEWAGE  OPERATIONS  AND  CONSTRUCTION  THAT  ARE  ALMOST  CERTAIN 
TO  BE  IMPLEMENTED  WITHIN  THE  NEXT  FIVE  YEARS 

En\unerated  in  Tables  2k  and  ^5  of  Appendix  I are  the  projects 

which  are  almost  certain  to  be  constructed  within  the  next  five  years. 

The  dates  included  in  the  inplementation  schedule  are  those  based  on 

the  most  recent  available  data  obtainable  from  the  Environmental  Pro- 


tection Agency,  The  State  of  New  Hampshire^ and  the  Commonwealth  of 
Massachi;isetts,  Often,  even  during  the  planning  stages,  towns  smd  re- 
gions alter  their  plans  iqp  until  the  time  of  actual  construction.  This 
condition  is  often  caused  by  political  situations,  monetary  financing, 
advanced  technology  and  changing  trends  in  the  population  and  industries. 
In  some  cases,  litigation  proceedings  affect  the  implementation  schedxile 
until  the  problems  are  resolved. 

In  many  instances  the  sewage  planning  processes  in  many  cities 
and  regions  is  a continuing  project  wherein  extensions  to  the  existing 


systems  axe  planned  and  programmed. 

However,  a s\mamary  of  the  anticipated  Sewai?e  Treatment  Facilities  in 
Cities  and  Towns  within  the  Study  Areas  which  are  almost  certain  to  be 
constructed  within  the  next  five  years  include; 


Area 


City/Town 


Type  of  Treatment 


Lowell-Lawrence- 

Haverhill 


Lowell* 

Dracut 

Tewksbury 


Activated  Sludge 
(will  connect  to 
Lowell  system) 


Lawrence* 
Methuen 
Andover 
North  Andover 
Haverhill* 
Groveland 


Activated  Sludge 
(will  connect  to 
Lawrence  System) 

t1  M 

Activated  Sludge 
(will  connect  to 
Haverhill  system) 
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* Regloncd.  Sewer  Districts 


I 

! 

i 


Areas 

City/Town 

Type  of  Treatment 

Pitchbiorg -Leominster 

Fitchburg 
East  Plant 
West  Plant 
Westminster 

Activated  Sludge 
Activated  Sludge** 

(to  connect  to  the 
Fitchburg  West  Plant) 

Lunenburg 

(to  connect  to  Fitch- 
burg East  Plant) 

Nashua-Manchester 

Nashua 

Activated  Sludge 
(2  plants) 

Hudson 

(to  connect  into 
Nashua  system) 

Concord 

Activated  Sludge 
(2  plants) 

Bow 

(Portion  of  Bow  to 
connect  into  Concord) 

Meinchester 

Secondary  (Probably  A.S 

Winnipesaijkee 

Franklin 

Secondary  (Probably'  A.£ 

River  Area 


*^he  Fitchburg  West  Plant  may  be  <X  Physical-Chemical  Treatment  due  to 
industry. 
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F.  URBANIZATION  TRENDS  IN  THE  MERRIMACK  RIVER  BASIN 
a.  Population  of  the  Merrimack  River  Basin 
(1)  General  Statement 

(a)  The  population  centers  of  the  basin,  for  the  most  part 
are  located  along  the  Merrimack  River.  The  approximate  1970  population 
within  the  Merrimack  River  Basin  is  estimated  to  be  1,250,000  of  which 
850,000  persons  are  in  Massachusetts  and  U00,000  are  in  New  Han5)shire. 

The  population  increase  over  the  i960  census  in  the  basin  is  about  l6^. 
'i'he  localities  with  populations  over  25,000  comprise  44%  of  the  total 
oasin  population. 


Whereas  the  present  ratio  of  urban  to  rural  populace  is  about  3:1, 
the  ratio  by  1990  will  be  about  4:1.  The  population  on  the  Massachusetts 
portion  on  the  basin  is  expected  to  continue  to  exceed  the  New  Hatipshire 
total,  and  consequently  its  dependence  on  the  water  and  related  land 
resotirces  of  the  basin  will  be  much  greater.  Urbanization  of  the  New 
Han^shire  portion  of  the  basin  will  increase, but  at  a slowen  rate  than 
that  of  Massachusetts. 

(b)  New  Hampshire's  population  growth 

is  not  now,and  probably  never  will  be, evenly  distributed  across  the  state 
The  bulk  of  the  population  (about  2/3)  will  probably  be  concentrated 
in  the  three  southeastern  counties  in  the  year  2020.  The  populous 
counties  are  Rockingham,  Hillsborough  and  Merrimack;  about  75^  of  the 
population  in  these  counties  will  live  in  the  Merrimack  River  Basin. 
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G.  ESTIMATED  WATER  REQUIRMBNTS  IN  THE  STULY  AREAS 

An  estimate  of)  the  Water  Retirements  for  the  Study  Areas  has 
been  made  and  data  is  included  in  the  following  Tables; 

a.  Table  No,  2 - Projected  Water  Req\xirements  and  Deficiencies 

b.  Table  No.  3 - Estimated  Water  Use  on  a per  Capita  Per  Day 

Basis 

As  noted  in  Section  I of  this  Appendix  the  estimated  future  water 
deficits  for  the  Study  Areas  involved,  excluding  other  New  England  Areas 
such  as  the  Southeastern  portion  of  New  Hampshire,  necessitate  use  of 
the  Merrimack  River  for  domestic  water  supply  in  the  future. 

With  reference  to  Municipal  flows  of  sewage  from  the  various  study 
areas,  it  is  noted  that  the  difference  between  the  higher  municipal  flows 
and  the  lower  projected  water  use  consucption  is  due  to  much  infiltration 
into  the  sewer  collector  system.  The  main  reasons  for  this  infiltration, 
is  that  most  of  the  sewer  systems  in  existence  in  the  study  area  are 
older  and  are  subject  to  higher  ground  water  conditions. 
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TABLE  NO.  2 


PROJECTED  WATER  REQUIREMENTS  AND  DEFICTRwnrRR 


Area  Estimated 

Water  Requirements 
(MOD) 

1966  1^  2020 

Winnlpesaukee  River; 


Estimated 
Water  Deficits 
(M3D) 

1990  2020 


Franklin  .6 

Northfield 

Tilton  .3 

Sanbomton  — 

Belmont  ,1 

Laconia  1.3 

Totals  2.3 


Concord-Manchester : 


Goffstown  1,0 

Bedford  ,6 

Manchester  13 , 5 

Boscowan  ,5 

Bow 

Concord  3.8 

Pembroke  .5 

Hooksett  .2 

Totals  20.1 

Nashua; 

Merrimack  .8 

Hudson  , 5 

Nash\aa  6.8 

Totals  8,1 


Lowell-Lawrence-Haverhlll  : 


Sector  No.l 

of  Essex  County 

27.1 

Sector  No, 3 

of  Middlesex  Co. 

19.0 

Sub-Totals 

Fitchburg  -Leominster: 

Sector  No, 2 

18,5 

of  Worcecster  Co, 

Totals 

18,5 

1,2 

2,6 

0,6 

.4 

2,9 

.4 

3.0 

.4 

.4 

.1 

.1 

,4 

.1 

".'4 

.6 

1 Q 

1.8 

2.8 

.2 

1.5 

F3 

4,6 

12.0 

3.6 

11. 0 

3.5 

11.5 

3.0 

10.9 

14.5 

16.0 

.3 

1.8 

.8 

1.5 

.3 

1.0 

.3 

2.4 

.3 

2.4 

6.7 

13.2 

2.9 

9.4 

1.0 

3.4 

.5 

2.9 

2.7 

6.8 

2.3 

5.6 

353 

66.8 

13T^ 

45.0 

4.4 

12.0 

2.3 

10.3 

2.8 

8.5 

2.2 

7.2 

10.2 

13.0 

1.2 

4.2 

53.5 

57T 

srrr 

46.2 

82.8 

13.7 

56.8 

37.6 

57.3 

15.1 

5F78 

36.7 

93.5 

34.6 

63.8 

13.3 

22^ 

34.6 

63.8 

13.3 

29.7 

Remarks ; 

1.  Future  water  requirements  for  New  Han5>shire  cities/towns  are 
based  on  Anderson-Nichols  & Co.,  Inc.  Report  dtd  May  1^9, 
for  the  state  of  New  Han5>shire, 

2.  Future  water  requirements  fior  Massachusetts  cities/towns  and 
counties  from  the  NEWS  study. 

3.  Deficiencies  are  based  on  present  water  yields. 
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TABLE  NO.  3 

ESTIMATED  WATER  USE  ON  A PER  CAPITA  PER  DAY  BASIS 


Area 

i960 

1266 

1970 

1990 

2020 

Winnipesaukee 

River 

73 

87 

87 

125 

180 

Nashxia 

133 

137 

134 

157 

198 

Concord-Manchester 

136 

l43 

154 

169 

208 

Fitchburg-Leoin . 

222 

239 

233 

275 

358 

Lowell-Lawrence 
& Haverhill 

93 

- 

lo4 

136 

162 

I 
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I.  PERCENTAGE  OF  WASTEWATER  TO  THE  7 day-10  year  LOW  FLOW; 

Table  Number  ^ indicates  the  Dilution  Effects(Ratio  of  Wastewater 
to  the  7 day-  10  year  I-ow  Flow)  for  the  projected  year  of  1990, 

The  relatively  high  percentages  in  each  river  causes  obnoxious  and 
deleterious  conditions  especially  in  the  summer  when  the  depletion  ol 
oxygen  proceeds  more  rapidly. than  in  winter. 

This  situation  confirms  the  need  for  wastewater  management  and 
clean-up  of  the  river  systems  in  the  basin.  These  problems  can  be  rectified 
by  the  various  alternatives  described  in  Appendix  III  hereinafter. 


Table  No.  ^ 


gilgtioQ_Ef  feetg_(Ratlo_Qf  _WMtgiiatef  Z7.  Piar-IQ,  Yeag.Lqy  .g^gy) 


1990 

Ratio  of 

Wastewater  (M&I)  streaiaflow 

Cumulative 

.Acai 

glg*-I^^D}***(7  day  - 10  vr.  low)MQp 

Wastewater 

to 

Cumulative 

7 Day-10  Tr 

£1ok 

-.ElSK. 

— 

g2S.ElaK 

Ksxrioiack^ljrsr 

Franklin  * 

11.72  MOD  11.72 

MOD  390  MOD 

(589  cfs) 

3.0$ 

Concord 

13.61 

25.33 

Ul5  a* 

(620  cfs) 

6.2$ 

Manchester  «3u.l0 

59.U3 

WtO 

(663  cfs) 

13.5$ 

Nashua 

28.90 

88.33 

580  ** 

(870  cfs) 

15.2$ 

Lowell  * 

31.00 

119.33 

650 

(980  cfs) 

18.3$ 

Lawrence 

I43.OO 

162.33 

670  ** 

(1000  cfs) 

2U.2$ 

Haverhill 

690 

(1020  cfs) 

26.5$ 

¥isQiB9asslssfi_RiisE 

Lakeport  * 

0 

( 0 cfs) 

0 

Tilton 

6.U9 

6.U9 

28  MOD 

(U8  cfs) 

23.2$ 

Franklin  0 

6.U9 

30  MOD  ** 

ih9  cfs) 

21.7$ 

Notes:  a.  7-day  - 

10  year  low 

flow  does  not  really  apply  due  to 

restorations  on  Lake  Wlnnlpesaakee. 


b.  The  present  safe  water  discharge  fro*  Lake  Winnipesaukee 
at  Lakeport  should  not  exceed  2,600  cfs  (Appr.  1,733 
MOD),  This  is  not  a 10  Tsar  - 7 da7  low  flow, 

'dfiC$b-BC9Q&t)-QHbM-81ZSE 


MCiD 

Fitchburg  27.7 

27.7 

12 

18  cfs 

Leominster  12. C 

39.7 

20 

30  cfs 

19.'^:' 

Leominster  « 0 

* - Gaging  Station 
a Estimated 

39.7 

21 

32  cfs 

19. 9^0 

• Excludes  contribution  on  Pemigewasset  RiTor  above  Franklin, 

■ Proposed  Franklin  Sewer  Treatment  Plant  (5.23  MOD)  will 
actuall7  discharge  into  the  Merrimack  River, 

The  above  wastewater  figures  do  not  Include  stonarater  quantities  but 
do  Include  infiltration  into  the  sewer  S7Steia, 
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